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j
D i r e c t o r :  B a r t  W. O ' Gara
M o u n ta in  g o a ts  ( Oreamnos a m e r ic a n u s ) ,  n a t i v e  to  a s e v e n - d r a i n a g e  
p o r t i o n  o f  t h e  B i t t e r r o o t  Mounta ins  in  w e s te rn  M ontana ,  were  s t u d i e d  
between Ja n u a ry  1973 and June 1975.  S i x  i n d i v i d u a l  g o a t  herds  
o c c u p ie d  r e s t r i c t e d ,  t r a d i t i o n a l ,  w i n t e r  ranges in  s i x  o f  th e  
d r a in a g e s  f o r  7  t o  8  months each y e a r  and m ig r a t e d  5  to  1 0  m i le s  
( 8  t o  16 km),  d u r in g  June ,  t o  summer ranges a t  h ig h  e l e v a t i o n s .  
S e v e n t y - f i v e  p e r c e n t  o f  t h e  p o p u l a t i o n ,  e s t im a t e d  a t  153 go a ts  
in 1975 ,  c o n s is t e d  o f  a n im a ls  2  y e a r s  o f  age o r  o l d e r .  P r o d u c t i v i t y  
e q u a l l e d  40 k i d s : 100 a d u l t  fe m a les  In  1974 and 4 2 : 1 0 0  in 1975 .
Censuses i n d i c a t e d  h i g h e r  p r o d u c t i v i t y  d u r in g  1972 and 1973.
D e c l i n i n g  n a t a l i t y  was a t t r i b u t e d  to  i n - u t e r o  o r  n e o n a ta l  losses  
p r e c i p i t a t e d  by e n v i r o n m e n ta l  s t r e s s  d u r in g  2  s e v e re  w i n t e r s  and l a t e  
s p r i n g  " g r e e n - u p " .  The Fred  B u rr  d r a i n a g e  h e r d ,  wh ich  was i n t e n s i v e l y  
s t u d i e d ,  d e c l i n e d  25 p e r c e n t  from 1973 to  1975.  N a t u r a l  m o r t a l i t y  
exceeded h u n t e r  h a r v e s t  w i t h  k id s  s u f f e r i n g  h i g h e r  n a t u r a l  m o r t a l i t y  
than  o t h e r  age c l a s s e s .  I n v e s t i g a t i o n  o f  h a b i t a t  use on a m ic r o s c a l e  
d i s c l o s e d  t h a t  snow c o n d i t i o n s  in f l u e n c e d  h a b i t a t  s e l e c t i o n  and 
d i s t r i b u t i o n  on w i n t e r  r a n g e s .  S o c i a l l y  dominant a n im a ls  e x p l o i t e d  
s n o w - f r e e  c l i f f  ledges w h i l e  s u b o r d in a t e s  o c c u p ie d  less  o p t im a l  
h a b i t a t  d u r in g  th e  c r i t i c a l  w i n t e r  p e r i o d .  Small  group s i z e s  
( a v e r a g in g  1 . 5  a n im a ls )  d u r in g  w i n t e r  and s p r in g  reduced i n t r a s p e c i f i c  
c o m p e t i t i o n  and d i s t r i b u t e d  f o r a g e  u t i l i z a t i o n .  E n v i ro n m e n ta l  
t e m p e r a tu r e s  and l o c a t i o n  o f  lush  f o r a g e  i n f l u e n c e d  h a b i t a t  s e l e c t i o n  
on summer ra n g e s .  W in te i— s p r in g  home ranges f o r  a d u l t  fem ales  
a vera g e d  1 5 8  a c res  (64  ha) and somewhat less  f o r  o t h e r  age c l a s s e s .  
However,  go ats  s p e n t  th e  m a j o r i t y  o f  t im e  in  h ig h  use a re a s  m easur in g  
17 a c re s  (7 ha) o r  l e s s .  A summer home range o f  1 ,4 5 6  a c re s  (589  ha)  
f o r  an a d u l t  fe m a le  r e f l e c t e d  th e  in c r e a s e d  m o b i l i t y  o f  go a ts  and w ide  
d i s t r i b u t i o n  o f  t h e i r  b i o l o g i c a l  re q u i r e m e n ts  on summer ra n g e s .
Grasses and sedges com prised  th e  b u lk  o f  go at  d i e t s  d u r in g  a l l  seasons.  
The im p o r ta n c e  o f  v a r i o u s  food p l a n t s  on w i n t e r  ranges was e v a l u a t e d  on 
th e  b a s is  o f  abundance,  p r e f e r e n c e ,  and n u t r i t i o n a l  v a l u e .  Annual 
c e n s u s in g  te c h n iq u e s  and a r e d u c t io n  in  h u n t in g  p e r m i ts  were  
recommended f o r  p o p u l a t i o n  management. P o t e n t i a l  impacts o f  land  
deve lopm ent  w ere  d is c u s s e d .
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CHAPTER I
INTRODUCTION
S tu d ie s  o f  Rocky Mounta in  goats  ( Oreamnos a m e r ic a n u s )  r e v e a l  t h a t  
food h a b i t s ,  seasonal  movements and ra n g e s ,  p o p u l a t i o n  dynamics and 
o t h e r  p a ra m e te rs  a r e  p e c u l i a r  t o  i n d i v i d u a l  goat  p o p u la t i o n s  (Brandborg  
1955 ,  Chadwick 1 9 7 3 ) -  To enhance th e  s p o r t i n g  and e s t h e t i c  v a lu e s  o f  
t h i s  s p e c ie s  th roug h  p r o p e r  management r e q u i r e s  a c c u r a t e  in f o r m a t i o n  on 
each p o p u l a t i o n .  From January  1973 t o  June 1975 ,  I g a th e r e d  d a ta  on 
th e  m ounta in  go ats  n a t i v e  to  th e  B i t t e r r o o t  M ounta ins  o f  s o u th w e s te rn  
Montana,  w i t h  emphasis on w i n t e r  e c o lo g y  and p o p u l a t i o n  dynam ics .
The h i s t o r y  o f  th e  B i t t e r r o o t  goat  p o p u la t i o n  is  s k e tc h y .  
R eco unt in g  game c o n d i t i o n s  d e s c r i b e d  by A le x a n d e r  Ross in 1823 and 1824 ,  
Koch (1 9 4 1 )  w r o te  "P a s s in g  on up th e  B i t t e r r o o t  V a l l e y ,  e l k ,  d e e r ,  and 
m ounta in  goats  were v e ry  n u m e r o u s . . . "  When th e  V a l l e y  was s e t t l e d  in 
th e  l a t e  l 8 0 0 ‘ s ,  mounta in  goats  were r e p o r t e d l y  common a lo n g  t h e  w e s t -  
s id e  c l i f f s  (Anon. 1 9 6 3 ) .  In 1905 ,  th e  Montana F is h  and Game Departm ent  
e s t a b l i s h e d  s t a t e - w i d e  h u n t in g  r e g u l a t i o n s  r e s t r i c t i n g  th e  h u n te r  to  
one e i t h e r - s e x  m ounta in  g o a t  p e r  y e a r .  Through 1947 ,  p o r t i o n s  o f  t h e  
B i t t e r r o o t  M oun ta ins  remained open to  goat  h u n t in g  more c o n s i s t e n t l y  
than  o t h e r  a re a s  o f  th e  S t a t e .  Seasons v a r i e d  from 9 t o  90 days in 
l e n g t h .  From 1919 th ro u g h  1942 ,  annual e s t i m a t e s  o f  b ig  game numbers 
by th e  U .S .  F o r e s t  S e r v i c e  p r o v id e d  th e  o n ly  re c o rd s  o f  m ounta in  goat  
numbers. E s t im a te s  f o r  the  B i t t e r r o o t  N a t i o n a l  F o r e s t  f l u c t u a t e d
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g r e a t l y  d u r in g  t h a t  t i m e ,  from 3 7 9  go ats  t o  a peak o f  1 , 3 8 8  in 1 9 2 6 , 
Casebeer  e t  a l .  (1 9 5 0 )  a t t r i b u t e d  th e  w ide  v a r i a t i o n s  to  i n c o n s i s t e n t  
c e ns us ing  by changing personne l  r a t h e r  than  d r a m a t i c  f l u c t u a t i o n s  in 
numbers o f  g o a t s .  In 1943 ,  th e  F is h  and Game Department began 
e s t i m a t i n g  b ig  game numbers f o r  each management u n i t  in Montana.
Annual e s t i m a t e s  f o r  th e  B i t t e r r o o t  U n i t  averaged  670 go ats  from 1943 
t o  1946 ,  In 1946 ,  th e  W i l d l i f e  R e s t o r a t i o n  D i v i s i o n  o f  th e  F ish  and 
Game Departm ent  i n i t i a t e d  a lo n g - t e r m  s tudy  o f  m ounta in  g o a t s .
O b j e c t i v e s  were t o  g a t h e r  d a ta  on l )  l i f e  h i s t o r y  and food h a b i t s  o f  a 
smal l  p o p u l a t i o n  and,  2 ) s i z e s  o f  p o p u la t i o n s  and d i s t r i b u t i o n  o f  goats  
s t a t e - w i d e .  D ur ing  September 1947 o f  t h a t  s tu d y ,  a e r i a l  surveys  were  
made i n t o  17 o f  th e  B i t t e r r o o t  canyons and 111 goats  were c o u n te d .  The 
i n v e s t i g a t o r s  e s t im a t e d  th e  e n t i r e  B i t t e r r o o t  p o p u l a t i o n  a t  3 1 0 ,  le s s  
than h a l f  th e  number r e p o r t e d  f o r  any o f  th e  p r e v io u s  2 0  y e a r s .
Casebeer  e t  a l .  (1950 )  r e p o r t e d  on th e  B i t t e r r o o t  herd as f o l l o w s :
" I t  is  e v i d e n t  now t h a t  t h e  base herd has not  been as l a r g e  in r e c e n t  
y e a r s  as r e p o r t e d .  I t  was n o t  h igh  enough t o  su p p o r t  t h e  annual k i l l  
o f  45 to  5 0  go a ts  which were known t o  be ta k e n  each y e a r  from 1944
throug h  1947 .  A w i n t e r  lo ss  can be e x p e c te d  in any mounta in goat  h e r d .
W ith  th e  added burden o f  a l a r g e  h u n te r  t a k e ,  such as t h a t  in th e  
B i t t e r r o o t ,  i n j u r y  t o  th e  herd does o c c u r .  The B i t t e r r o o t  herd has 
been on th e  d e c r e a s e  and a r e l i e f  f rom th e  h u n t in g  p r e s s u re  shou ld  h e lp  
r e s t o r e  fo r m e r  num b ers ."
The h u n t in g  season was s u b s e q u e n t ly  c lo s e d  in t h e  B i t t e r r o o t  u n t i l
1955 when h u n t in g  began on a l i m i t e d  p e r m i t  b a s i s .  T h is  system o f
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h a r v e s t i n g  m ounta in  go a ts  c o n t in u e d  to  th e  p r e s e n t  w i t h  th e  e x c e p t i o n  
o f  an u n l i m i t e d  season in 1966. A e r i a l  surveys  o f  t h e  B i t t e r r o o t  U n i t  
(now d i v i d e d  i n t o  H u n t in g  D i s t r i c t s  240 and 250)  were f lo w n  d u r in g  May 
1948 ,  1 9 5 0 , 1 9 5 4 , 1 9 5 5 , 1 9 5 7 , and 1974 to  d e te r m in e  p o p u l a t i o n  t r e n d s  
(See A e r i a l  c e n s u s e s ) .  Survey  r e s u l t s  were  e xpressed  in " a i r  m inu tes  
o v e r  g o a t  range p e r  an im a l  seen" t o  p r o v id e  r e l a t i v e  d e n s i t i e s  
(Anon, 1 9 6 3 ) .
The B i t t e r r o o t  Range in Montana o c c u p ie s  an a r e a  r o u g h ly  10 m i le s  
( 1 6  km) w ide  and 40 m i le s  (64  km) n o r t h  t o  south  a lo n g  t h e  M o n ta n a - Id a h o  
b o r d e r .  A s e r i e s  o f  g l a c i a l  canyons o r i g i n a t i n g  a lo n g  th e  B i t t e r r o o t  
D i v i d e  d r a i n  t h e  e a s t  f l a n k  o f  t h e  Range and empty i n t o  th e  B i t t e r r o o t  
R i v e r .  The upper p o r t i o n s  o f  th o s e  canyons l i e  w i t h i n  th e  S e lw a y -  
B i t t e r r o o t  W i ld e r n e s s  A r e a ,  w h i l e  th e  low er  p o r t i o n s  a r e  B i t t e r r o o t  
N a t i o n a l  F o r e s t  la n d .  Brandborg (1 9 5 5 )  d e s c r ib e d  f a l l  m i g r a t i o n s  o f  
g o ats  f rom  summer ranges t o  w i n t e r  ranges in th e  B i t t e r r o o t s  o f  Montana.  
He s t a t e d  t h a t  g o a t s ,  which were  d i s t r i b u t e d  in the  upper  canyons a t  
e l e v a t i o n s  up to  9 , 0 0 0  f e e t  ( 2 , 7 4 3  m) d u r in g  Septem ber,  spent  th e  
w i n t e r  on th e  low er  south  exposures  a t  e l e v a t i o n s  o f  4 , 0 0 0  ( 1 , 2 1 9  m) 
to  6 , 0 0 0  f e e t  ( 1 , 8 2 9  m ) . He added t h a t  t h i s  appeared  to  be a co m p le te  
movement f rom  h igh  e l e v a t i o n s  and n o r t h  a s p e c t s .
S in c e  1891 ,  lu m b er in g  has been an im p o r t a n t  i n d u s t r y  in t h e  
B i t t e r r o o t  V a l l e y .  By t h e  end o f  World War I I ,  o l d - g r o w t h  s tands  on 
a c c e s s i b l e  p r i v a t e  and S t a t e  lands  on th e  V a l l e y  bottom  and f o o t h i l l s  
were n e a r l y  d e p l e t e d .  S in ce  t h e n ,  th e  i n d u s t r y  has become i n c r e a s i n g l y  
dependent  upon t i m b e r  from N a t i o n a l  F o re s t  l a n d s .  F u r t h e r m o r e ,  t h e  
V a l l e y ' s  p o p u l a t i o n  in c r e a s e d  17 p e r c e n t  d u r in g  th e  1 9 6 0 ' s ,  and t h e
4
c u r r e n t  annual growth  r a t e  approaches 6  p e r c e n t  (Anon. 1 9 7 4 c ) .  Many 
newcomers and lo n g - t im e  r e s i d e n t s  seek t o  m a i n t a i n  th e  h i g h - q u a l i t y  
r u r a l  l i v i n g  and r e c r e a t i o n a l  o p p o r t u n i t i e s  th e  V a l l e y  and s u r ro u n d in g  
m ounta ins  p r o v i d e .  In c re a s e d  demands upon th e  B i t t e r r o o t  N a t i o n a l  
F o r e s t  f o r  re so u rce  deve lopm ent  and r e c r e a t i o n a l  use may c o n f l i c t  w i t h  
th e  needs o f  mounta in  go a ts  w i n t e r i n g  in th e  e a s t e r n  e x t r e m i t i e s  o f  th e  
B i t t e r r o o t  canyons.  U n l i k e  o t h e r  b ig  game a n i m a l s ,  human a c t i v i t i e s  
have seldom fo r c e d  go a ts  from t h e i r  n a t i v e  ra n g e s .  However, a lo n g  th e  
Salmon R i v e r  in Idaho (Brandborg  1955) and th e  Swan M ounta ins  In 
Montana (Chadwick 1 9 7 3 ) ,  d e c l i n e s  in goat  numbers f o l lo w e d  m in in g  and 
lo g g in g  o p e r a t i o n s  a d j a c e n t  to  goat  r a n g e s .  These d e c l i n e s  were  
a t t r i b u t e d  t o  improved h u n te r  access compounded by s t ro n g  a t ta c h m e n t  o f  
g o ats  t o  t r a d i t i o n a l  ra n g e s .  Because th e  B i t t e r r o o t  g o a ts  have not  
been s t u d i e d  i n t e n s i v e l y ,  I i n i t i a t e d  t h i s  s tudy  to  c o l l e c t  b a s ic  
i n f o r m a t i o n  c o n c e rn in g  t h e  p o p u l a t i o n  to  promote w is e  management.  
S p e c i f i c  o b j e c t i v e s  were  t o :
1) i n v e s t i g a t e  p o p u l a t i o n  dynamics;
2 ) d e te r m in e  w h e th e r  m ounta in  go a ts  r e t u r n  t o  the  
same w i n t e r  ranges each y e a r ;
3 ) i d e n t i f y  m i g r a t i o n  ro u te s  between seasonal  
ranges ;  and
4)  d e te r m in e  ty p e s  o f  h a b i t a t  used s e a s o n a l l y  by t h e  
m ounta in  goat  p o p u l a t i o n .
CHAPTER 1 I 
DESCRIPTION OF THE STUDY AREA
Locat  ion
The B i t t e r r o o t  Range is  lo c a t e d  a lo n g  t h e  e a s t e r n  b o rd e r  o f  th e  
Idaho b a t h o l i t h ,  a r e l a t i v e l y  h i g h ,  s t e e p - s i d e d  g r a n i t i c  mass o c cupy ing  
most o f  c e n t r a l  Idah o .  From th e  West F o rk  o f  t h e  B i t t e r r o o t  R iv e r  and 
Nez P erce  Pass ,  t h e  Range t r e n d s  n e a r l y  due n o r t h  t o  L o lo  C re e k .  The 
Range is  b o rd ere d  on t h e  e a s t  by th e  broad B i t t e r r o o t  V a l l e y  and on th e  
west  by t h e  B i t t e r r o o t  D i v i d e .  The s tudy  a r e a  l i e s  c e n t r a l l y  in th e  
Range and encompasses t h e  canyons from Big to  B lo d g e t t  c re e k s  between  
4 6 ^ 3 1 'N and A6 ^ l 6 'N l a t i t u d e ,  and 1 l4 ^ 1 2 'W  and 11A^28'W lo n g i t u d e  
( F i g s .  1 and 2 ) ,
Topography and Geology
The B i t t e r r o o t  M ounta ins  r i s e  n e a r l y  6 , 0 0 0  f e e t  ( 1 , 8 2 9  m) above  
th e  f l o o r  o f  t h e  B i t t e r r o o t  V a l l e y ,  The h igh  p o i n t  a lo n g  th e  
B i t t e r r o o t  D i v i d e  is  Bass Peak a t  8 , 8 4 0  f e e t  ( 2 , 6 9 4  m ) ; however ,  e a s t  
o f  t h e  C r e s t l i n e ,  46 peaks exceed 9 , 0 0 0  f e e t  ( 2 , 7 4 3  m) in c l u d i n g  S t ,  
Mary Peak,  9 ,3 5 1  f e e t  ( 2 , 8 5 0  m ) , and th e  H ea v e n ly  T w in s ,  9 ,2 8 2  and 
9 ,2 4 3  f e e t  ( 2 , 8 2 9  and 2 , 8 1 7  m ) , in  th e  s tudy  a r e a .  The Mounta ins  a r e  
c h a r a c t e r i z e d  by a s e r i e s  o f  n a r r o w ,  s e r r a t e d  r id g e s  e x t e n d in g  e a s t  
f rom th e  D i v i d e  t o  an a b r u p t  " f r o n t " .  Between t h e  r i d g e s ,  20 m a jo r  
s tream s f l o w  th ro u g h  deep,  s t e e p - w a l l e d  canyons .  The w e s te rn  p o r t i o n s
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o f  t h e  canyons d i s p l a y  U-shaped g l a c i a l  p r o f i l e s  which n a r ro w  toward  
th e  mouths.  Numerous hanging v a l l e y s  and g l a c i a l  c i r q u e s  (many o f  wh ich  
c o n t a i n  l a k e s )  o c c u r  in l a t e r a l  t r i b u t a r i e s  and below t h e  head w a l l s  o f  
t r u n k  canyons.
The p r i n c i p a l  ro c k  o f  th e  B i t t e r r o o t  M ounta ins  is  a f a i n t l y  
g n e i s s i c  q u a r t z  m onozonit e  composed o f  q u a r t z ,  o r t h o c l a s e ,  o l i g o c l a s e ,  
and b i o t i t e ;  m u s c o v i te  is  sometimes p r e s e n t  (Ross 1 9 5 0 : 1 4 7 - 1 4 8 ) .  The 
l i g h t - g r a y  g r a n i t o i d  ro c k  is  c o u r s e - g r a i n e d  t o  p o r p h y r i t i c .  A r e g io n  
o f  B o rd e r -Z o n e  g n e i s s ,  2 - 3  m i l e s  ( 3 , 2 - 4 , 8  km) w i d e ,  f o l l o w s  t h e  e a s t e r n  
f l a n k  o f  t h e  B i t t e r r o o t  Range. L in d g re n  ( 1 9 0 4 : 2 1 )  d e s c r ib e d  th e  g n e is s  
as a " . . . l i g h t - g r a y ,  g r a n u l a r  and s c h i s t o s e  r o c k . . . "  hav ing  t h e  same 
p r im a r y  components as g r a n i t e .  A second t y p e ,  a d a r k - g r a y  g n e is s  which  
is  r i c h  in b l a c k  mica and w e a th e r s  t o  r e d d is h  o u t c r o p s ,  occurs  n e a r  
S t .  Mary  Peak (Langton 1 9 3 5 : 3 2 - 3 3 ) .
L in d g r e n  ( 1 9 0 4 : 1 1 5 )  summarized th e  e a r l y  g e o l o g i c a l  h i s t o r y  in  
t h e  r e g io n  o f  t h e  Idaho b a t h o l i t h  as f o l l o w s :
"The g e o l o g i c a l  h i s t o r y  o f  t h i s  r e g io n  p r o b a b ly  
b e g in s  w i t h  t h e  d e p o s i t i o n  o f  p re -C a m b r ia n  sed im ents  on a 
basement o f  g n e i s s .  Much l a t e r ,  in  e a r l y  Mesozoic  t i m e ,  
s e d im e n ts ,  accompanied by b a s ic  l a v a s ,  were l a i d  down on 
t h e  w e s te r n  s id e  o f  th e  a r e a  d e s c r i b e d .  G r a n i t i c  i n t r u s i o n s  
f o l l o w e d  o r  accompanied a g r e a t  u p l i f t  o f  th e s e  s e d im e n ts ,  
and an a c t i v e  e r o s i o n  reduced th e  s u r f a c e  t o  m odera te  r e l i e f .
A l l  t h i s  is  b e l i e v e d  t o  have been acco m p l is h e d  b e f o r e  th e  
b e g in n in g  o f  t h e  C enozoic  e r a .  A second u p l i f t  r a i s e d  t h i s  
reduced to p o g ra p h y  t o  the  p r e s e n t  l e v e l  o f  th e  g r e a t
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C l e a r w a t e r  P l a t e a u ,  which p r o b a b ly  ex ten ded  f a r  I n t o
M o n ta n a . "
The o r i g i n  o f  t h e  B i t t e r r o o t  f r o n t  is  in d i s p u t e .  L in d g re n  
( 1 9 0 4 : 2 6 - 2 7 )  f e l t  t h e  B order  Zone g n e is s e s  were  o l d e r  than  th e  i n t r u s i v e  
g r a n i t e  and w e re  formed by d i a s t r o p h i c  p r e s s u re s  a s s o c i a t e d  w i t h  a 
normal f a u l t  a lo n g  th e  e a s t  f r o n t  o f  th e  B i t t e r r o o t  Range. He 
c o n s id e re d  t h e  f a u l t  scarp  r e s p o n s i b l e  f o r  th e  even 1 8  t o  2 6  degree  
upward s lo p e  o f  t h e  f r o n t .  Ross ( 1 9 5 0 : 1 7 2 )  more r e c e n t l y  p o s t u l a t e d  
t h e  o r i g i n  o f  th e  B o rd e r -Z o n e  g n e is s  was a s la b  o f  m e ta s e d im e n ta ry  
rocks o f  t h e  B e l t  s e r i e s .  Doming, a s s o c i a t e d  w i t h  th e  emplacement o f  
t h e  Idaho b a t h o l i t h ,  a c c o r d in g  t o  Ross, metamorphosed and r a i s e d  the  
s la b  t o  i t s  p r e s e n t  h e i g h t .
U n t i l  P l e i s t o c e n e  t i m e ,  ru n n in g  w a t e r  was p r o b a b ly  th e  m a jor  
g r a d a t i o n a l  a g e n t  s c u l p t u r i n g  t h e  B i t t e r r o o t  Range. A r e c t a n g u l a r  
s t re a m  p a t t e r n  o f  t r u n k  canyons j o i n e d  a t  r i g h t  a n g le s  by l a t e r a l  
t r i b u t a r i e s  r e s u l t e d  f rom  th e  p e r p e n d i c u l a r  a l ig n m e n t  o f  two i n t e i — 
s e c t i n g  J o i n t  systems in th e  bedrock  (B e a ty  1 9 6 2 ) .  H igh t e r r a c e s  o f  
f l u v i a l - d e p o s i t e d  m a t e r i a l s  f r i n g i n g  t h e  B i t t e r r o o t  f r o n t  w i t n e s s  t h e  
e f f e c t  o f  s t re a m  e r o s io n  (M cM urtrey  e t  a l .  1 9 5 9 ) .
D u r in g  t h e  Iowan, l l l i n o i a n ,  and W isc on s in  s ta g e s  o f  P l e i s t o c e n e  
g l a c i a t i o n ,  th e  Range was covered  by a c o n t in u o u s  ic e  s h e e t  from which  
g l a c i e r  tongues e x te n d e d  i n t o  each t r u n k  canyon (L in d g r e n  1 9 0 4 : 5 4 - 5 5 ,  
Alden  1 9 5 3 : 9 8 - 1 0 3 ) .  G l a c i e r s  d e p o s i t e d  t e r m i n a l  m ora ines  a m i l e  
beyond t h e  mouths o f  B e a r ,  Fred B u r r ,  M i l l ,  and B lo d g e t t  canyons.  The 
g l a c i e r s  in  B ig ,  Sweathouse,  and Sheafman canyons d id  n o t  e x te n d  i n t o  
t h e  V a l l e y .  Beaty  (1 9 6 2 )  d is c u s s e d  t h e  i n t e g r a l  r o l e  s t re a m  a l ig n m e n t
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p la y e d  in g l a c i a l  e r o s i o n  o f  th e  B i t t e r r o o t  canyons:
" E q u a l l y  i m p o r t a n t ,  as a p r o b a b le  r e s u l t  o f  unequal  
e x p o s u re  to  t h e  sun o f  n o r t h -  and s o u t h - f a c i n g  s lo p e s ,  
an a s y m m e tr ic a l  deve lopment  o f  t r i b u t a r y  and he a dw a te r  
branches gave t h e  d r a i n a g e  b a s in s  t h e i r  p r e s e n t  fo rm ,  in  
which  t h e  more v ig o ro u s  grow th  o f  t h e  secondary  canyons  
head in g  on n o r t h - f a c i n g  s lo p e s  is  a p p a r e n t .  In a lm o s t  a l l  
o f  t h e  m a jo r  s t re a m  system s,  hanging v a l l e y s  and c i r q u e s  
a r e  more common on n o r t h - f a c i n g  s l o p e s ,  w h i l e  o n l y  on th e  
uppermost f a c e t s  o f  t h e  s o u t h - f a c i n g  s lo p es  a r e  such 
f e a t u r e s  fo u n d ,  and then  r e l a t i v e l y  r a r e l y .
. . . A n o t h e r  p r o b a b le  e f f e c t  o f  th e  more i n t e n s i v e  
g r a d a t i o n a l  a l t e r a t i o n  o f  n o r t h - f a c i n g  s lo p es  has been 
t h e  c r e a t i o n  o f  as ym m e tr ic  i n t e r f l u v i a l  r id g e s  on which  
t h e  d i v i d e  l i e s  south  o f  t h e  m edia l  p o s i t i o n . "
As a r e s u l t ,  th e  s o u t h - f a c i n g  canyon w a l l s  a r e  s t e e p e r  than th e  n o r t h -  
f a c i n g  w a l l s  ( T a b l e  l )  and c h a r a c t e r i z e d  by d e b r i s  c h u te s  o r  c o u l o i r s  
and v e r t i c a l  o r  neai— v e r t i c a l  o u tc r o p s  s k i r t e d  by t a l u s  cones.
T a b le  1. S lope i n c l i n a t i o n s  o f  s e l e c t e d  t r u n k canyons ,  f rom Beaty  1962
Dra i nage N o r t h - F a c i n g  Wall S o u th -F a c in g  Wall
Bear C reek 17° 2 3 0
Fred B u r r  C reek 2 2 0 2 7 0
M i l l  C reek 2 1 0 2 7 0
B l o d g e t t  C reek 1 8 0 2 5 0
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C l i  mate
N o r th e r n  P a c i f i c  a i r  masses dom ina te  th e  w e a th e r  o f  th e  B i t t e r r o o t  
M o u n ta in s ,  M o i s t u r e - l a d e n  a i r  r i s i n g  o v e r  th e  B i t t e r r o o t  D i v i d e  dumps 
8 0  p lu s  inches ( 2 0 0  cm) o f  p r e c i p i t a t i o n  -  p r i m a r i l y  as snow -  a lo n g  
h ig h  r id g e s  o f  th e  Range, w h i l e  th e  B i t t e r r o o t  V a l l e y  r e c e i v e s  a scant  
1 3  inches  (33 cm) o f  p r e c i p i t a t i o n  a n n u a l l y  (Anon, 1 9 7 3 b ) ,  Occas iona l  
w i n t e r  b l i z z a r d s ,  accompanied by s ubze ro  t e m p e r a t u r e s ,  may d e v e lo p  when 
a r c t i c  a i r  masses sweep southward  from Canada, D ur ing  th e  w i n t e r  o f  
1 9 7 2 - 7 3 , normal t e m p e r a tu r e s  and subnormal s n o w fa l l  r e s u l t e d  in a 
f a v o r a b l e  w i n t e r  f o r  m ounta in  g o a t s .  T e m p e ra tu re s  d u r in g  t h e  w i n t e r s  
o f  1 9 7 3 - 7 4  and 1 9 7 4 - 7 5  a v e ra g e d  n e a r  normal but  deep snow accu m u la ted  
in th e  canyons (T a b le  2 ) ,  P ro lo n g e d  c o l d ,  c lo u d y  w e a th e r  d u r in g  th e  
l a t t e r  s p r in g  r e t a r d e d  snow m elt .
Summers in t h e  M ounta ins  a r e  t y p i c a l l y  cool and d r y ,  A r a i n y  
p e r i o d ,  d u r i n g  May and J u n e ,  in c o n j u n c t i o n  w i t h  snowmelt p r o v id e s  
abundant  m o is t u r e  f o r  p l a n t  g r o w th .  Dayt ime h ig h  te m p e ra tu r e s  a v e ra g e  
a bou t  6 5  degrees  F ( l 8 ^ C) from J u l y  th ro u g h  Septem ber,  but  c o n s i d e r a b l e  
v a r i a t i o n  o c c u rs  w i t h  a s p e c t  and e l e v a t i o n .  Permanent snow remains in 
c i r q u e s  on n o r t h  and e a s t  e x p o s u r e s ,  and t a r n s  f r e q u e n t l y  remain  
f r o z e n  i n t o  J u l y .
F a l l s  may be long and m i l d ,  as in 1974 ,  but  snow e x ce e d in g  2 . 5  
f e e t  ( 7 6  cm) f e l l  on 31 O ctob er  and 1 November 1973 ,  and ensu in g  snows 
in November and December ushered in a " h a r d "  w i n t e r .  Arno (1 9 70 )  r e p o r t e d  
t h a t  t i m b e r l i n e  a l p i n e  l a r c h  ( L a r i x  l y a l l i i ) s tands  r e c e i v e  an a v era g e  
annu a l  p r e c i p i t a t i o n  o f  40 to  45 inches (1 0 2 - 1 1 4  cm) w i t h  snowpack  
de p th s  r e a c h in g  an a v e ra g e  maximum o f  10 f e e t  (3 m ) , u s u a l l y  in A p r i l ,
Table 2 . P r e c ip i t a t io n  and snow depth 1 9 6 0 - 1 9 7 5  16 miles ( 2 6  km) S-SW of  the Fred Burr Reservoir in the 
B i t t e r r o o t  Mountains.
USDA Soil Conservation Service  
Bozeman, Montana
Sec. 32 T 0 5 N R 23W 
Lat i tude  ^6^ 0 9 * 
Longitude 114°  3 0 *
Snow course: Twin Lakes, Montana
Stat ion No. 14C0 8 P
Elevation 6 , 5 1 0  f t .  ( 1 , 9 8 4  m)
Basin: Columbia 
River:  B i t te r r o o t
P r e c ip i t a t io n  in Inches
Water
Year Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Total
1968- 
1972
6 . 1 0 6 . 2 2 9 . 4 6 16 . 21 8.56 6.37 5.92 3.45 4 . 6 4 1 . 21 1 .30 4 . 4 8 73.92
Average
1973
1974
1975
1,61
5.10
0.69
3.54
9.58
4,89
11.49
1 1 . 8 4
9.58
7.00
1 5 . 8 5
17.97
2.94
1 0 . 4 8
7.93
4 . 6 8  2 .74
8 . 6 6  7 .47
6 . 8 4  6 .08
2.63
3.76
2.82
3.95
4.72
4.51
1 . 8 8
3.92
2.29
0.57
1.97
5.85
4.69
1.56
1.11
47.72
8 4 . 9 1
70.56
Snow Depth in Inches
Year Jan. Feb . Mar. Apr. May June
i960-
19 72 * 65 77 109 112 109 64
1973
1974
1975
56
79
64
-
78
136
117
80
141
128
72
133
131
25
108
105
^January data co l lected  1 9 6 8 - 7 2 , February data in 1 9 6 8 , and June data 1965 - 7 2 .
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The o n l y  measured c l i m a t i c  d a ta  from w i t h i n  th e  s tudy  a r e a  were  
c o l l e c t e d  by Arno on S t .  Mary Peak and in M c C a l la  Lakes B a s in .  As 
I l l u s t r a t e d  In F i g .  3 ,  Arno found a v e r a g e  m onth ly  t e m p e r a tu r e s  a to p  
S t ,  Mary Peak and a t  M c C a l la  Lake 17 degrees  and 14 degrees  F ( 8 , 3  and 
10^ C) c o o l e r ,  r e s p e c t i v e l y ,  than a t  S t e v e n s v i 11e , M ontana,  th ro u g h o u t  
th e  y e a r .  Thus,  t h e  annual  a v e ra g e  la p s e  r a t e  is  about  3 d e grees  F 
( 1 . 7 °  C) p e r  1 ,0 0 0  f e e t  (305  m) e l e v a t i o n  (Arno 1 9 7 0 ) ,  W eather  d a ta  
f o r  H a m i l t o n ,  M ontana ,  a p p e a r  in T a b le  3 .  A S o i l  C o n s e r v a t io n  S e r v i c e  
c o l l e c t i n g  s t a t i o n  16  m i le s  (26  km) S-SW o f  Fred B urr  R e s e r v o i r ,  
p r o v id e s  d a ta  on m onth ly  p r e c i p i t a t i o n  and snow depth  f o r  a l o c a t i o n  
1 m i l e  ( 1 , 6  km) e a s t  o f  th e  B i t t e r r o o t  D i v i d e  ( T a b l e  2 ) .
V e g e t a t  i on
The e a s t - w e s t  a l ig n m e n t  o f  t r u n k  canyons c r e a t e s  a b r u p t l y  
d i f f e r i n g  c l i m a t e s  on o p p o s i t e  canyon w a l l s .  Local f l o r a  r e f l e c t s  
th o s e  c l i m a t i c  d i f f e r e n c e s .  The lo w er  s o u t h - f a c i n g  s lo p es  s upp or t  
montane a s s o c i a t i o n s  o f  ponderosa p i n e  ( Pinus p o n d e ro s a ) and D o u g l a s - f i r  
( Pseudotsuga m e n z i e s i i ) w i t h  a p r e d o m in a t e l y  s h ru b -b u n c h g ra s s  u n d e r s t o r y .
A t  h i g h e r  e l e v a t i o n s ,  s u b a lp in e  f i r  (A b ies  l a s i o c a r p a ) , a l p i n e  
l a r c h ,  and w h l t e b a r k  p in e  ( P lnus  a l b i c a u l  i s ) grow. On n o r t h  s lo p e s ,  
D o u g l a s - f i r ,  g rand  f i r  (Ab i es grand i s ) ,  and lo d g e p o le  p i n e  ( Pi nus 
c o n t o r t a ) o c c u r  a t  lo w er  e l e v a t i o n s  w i t h  a l p i n e  f i r ,  a l p i n e  l a r c h ,  and 
w h l t e b a r k  p i n e  d o m in a t in g  above 6 , 0 0 0  f e e t  ( 1 , 8 2 9  m ) , Engelmann spruce  
(P ic e a  e n g e lm a n n i )  is  l o c a l l y  common on n o r t h  exposures  a t  a l l  
e l e v a t i o n s  and on m o is t  s i t e s  on upper  south  e x p o s u re s .  Aspen ( Populus  
t r e m u 1o i d e s ) grows on montane and lo w er  s u b a lp in e  t a l u s  s lo p e s .  West
F ig .  3- Mean monthly  te m p e ra tu re s  f o r  a B i t t e r r o o t  V a l l e y  
(Montana) s t a t i o n ,  an a d ja c e n t  t i m b e r l i n e  c i r q u e ,  
and an a l p i n e  peak. From Arno ( 1 9 7 0 ) .
70 'F
20
J F M A M J  J A S O N D
5 0
20
J F M A M J  J A S O N D
7 0
5 0
3 0
20
J F M A M J J A S O N D
S t e v e n s v i l l e ,  M o n t a n a  
3 37 0  f t  1 1 0 2 7 m )  
m e a n  ann.  t e m p .  45 F
M c C a l l a  L a k e  
0.5 mi ( 0 . 8  k m )  S. of  
St, M a r y  Pk .  
8 0 2 0  f t  ( 2 4 4 4 m )  
m e a n  a n n .  t e m p .  OI F
St.  M a r y  Peak  
B i t t e r r o o t  M t n s .  
9351 f t  ( 2 8 5 0  m )  
m e a n  a n n .  t e m p ,  28°F
Table 3* Monthly temperatures and p r e c i p i t a t i o n ,  Hamil ton,  Montana, 1935-1964 and 1973-1975.
U.S. Department o f  Commerce 
L a t i tu d e  46^ 15'N National  Oceanic and Atmospheric Admin.
Longi tude l l 4 °  09 'W Environmental Data Service
E leva t ion  3,529 f t .  (1,076 m) Montana C l im a to log ica l  Data S ta t io n :  Hamilton, Montana
Monthly Mean Temperatures and P r e c ip i t a t i o n
Temperature In Degrees F.
Year Jan. Feb. Mar. Apr. Hay June July Aug. Sept. Oct. Nov. Dec.
Annual
Mean
1935-
1964 24.1 29.9 36.6 46.4 54.2 60.1 67.9 65.9 57.6 47.2 34.2 28.7 46.1
1973
1974
1975
24.5 
21.3
27.5
30.6
36.9
25.4
38.3
37.4 
35.0
42.4
46.2
39.6
53.1
49.2 
50.1
60.2
64.3
57.3
66.9 
66.1
61.9
67.3
62.9
62.6
56.2
55.4
56.1
46.9
45.9 
46.7
31.9
37.0
31.8 
31.0
45.9
46.1
P r e c ip i t a t i o n  In Inches
Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Annual
Total
1935-
1964 0.90 0.90 0.64 0.81 1.67 2.04 0.82 0.68 1.05 0.97 1.16 1.10 12.74
1973
1974
1975
0.43
3.51
1.75
0.17
0.40
1.03
0.80
1.88
0.74
0.42
0.30
2.28
0.67
1.35
1.84
1.94
1.24
1.34
0.14
1.01
0.79
0.55
2.34
3.07
1.99
0.32
0.63
1.26
0.48
3.73
2.69
0.53
1.03 
0.28
12.09
13.64
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and e a s t  exposures  in  the  s tu d y  a r e a ,  l i m i t e d  to  upper  canyons and 
h i g h e r  e l e v a t i o n s ,  l i e  w i t h i n  the  s u b a lp in e  zone.
The c o o l ,  m o is t  c r e e k  bottoms s u p p o r t  aspen ,  b l a c k  cottonwood  
( Populus  t r i c h o c a r p a ) , ponderosa p i n e ,  D o u g l a s - f i r ,  g rand f i r ,  w e s te rn  
l a r c h  ( L a r i x  o c c i d e n t a l  i s ) ,  s u b a lp in e  f i r ,  Engelmann s p r u c e ,  and 
w e s te r n  red c e d a r  ( Thuj  a p i i c a t a ) .
L a c k s c h e w i t z  (1 9 7 0 )  r e p o r t e d  t h a t  a l p i n e  v e g e t a t i o n  is found on 
p r a c t i c a l l y  a l l  t h e  m oun ta in  summits e x c e e d in g  9 , 0 0 0  f e e t  ( 2 , 7 ^ 3  m) 
e l e v a t i o n  s i n c e  no p e rm a n e n t ly  snow-covered  peaks o c c u r  in  the  Range.
He added t h a t  th e  a b s o l u t e  t r e e l i n e  f l u c t u a t e s  to  th e  e x t e n t  o f  t  300  
f e e t  ( 9 1  m) r a t h e r  f r e q u e n t l y  and has deve lop ed  a t  h i g h e r  e l e v a t i o n s  
on s outh  and w est  s lo p es  than n o r t h  and e a s t  e x p o s u re s .  A l p i n e  
v e g e t a t i o n ,  subtended  by krummholz b e l t s ,  occ u rs  in  th e  s tudy  a r e a  on 
th e  f o l l o w i n g  p eaks:  C a s t l e  C ra g ,  Sky P i l o t ,  Gash, Ranger ,  S t .  Mary ,
and th e  H e a v e n ly  T w in s .  L a c k s c h e w i tz  (1 9 7 0 )  th o r o u g h ly  d e s c r ib e d  a l p i n e  
and t i m b e r l i n e  f l o r a  in  th e  B i t t e r r o o t  M o u n ta in s .
Economy and Land Use
The s tu d y  a r e a  com prises  ro u g h ly  t h e  s o u th e r n  h a l f  o f  the  
B i t t e r r o o t  N o r th  P la n n in g  U n i t  (BNPU) and t h e  a d j a c e n t  p o r t i o n  o f  th e  
S e l w a y - B i t t e r r o o t  W i ld e r n e s s  A rea  ( F i g .  1 ) .  These lands a r e  
a d m i n i s t e r e d  by t h e  S t e v e n s v i l l e  Ranger D i s t r i c t  o f  the  B i t t e r r o o t  
N a t i o n a l  F o r e s t .  The BNPU e x ten ds  southward  from L o lo  t o  H a m i l t o n ,  
M o n ta n a ,  and in c lu d e s  5 6 ,4 8 5  a c re s  ( 2 2 , 8 6 8  ha)  o f  F o r e s t  S e r v i c e  land  
w e s t  o f  U .S .  Highway 9 3 ,  e x c l u d i n g  t h e  c l a s s i f i e d  W i l d e r n e s s .  The 
n a t u r a l  r e s o u rc e s  o f  the  s u r ro u n d in g  m ounta ins  p la y  im p o r t a n t  r o l e s  in
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th e  economy o f  t h e  B i t t e r r o o t  V a l l e y .  S in c e  t h e  V a l l e y ' s  
s o c io -e c o n o m ic  s t a t u s  is homogeneous, and s in c e  d e t a i l e d  i n f o r m a t i o n  
is  no t  a v a i l a b l e  s p e c i f i c a l l y  f o r  th e  s tu d y  a r e a ,  a d i s c u s s i o n  o f  
la n d  use and economy f o r  th e  B i t t e r r o o t  V a l l e y  f o l l o w s .
R a v a l l i  County com prises  90 p e r c e n t  o f  th e  B i t t e r r o o t  V a l l e y ,  
w hich  is e n c lo s e d  by m ounta ins  e x c e p t  a t  i t s  j u n c t i o n  w i t h  th e  
M is s o u la  V a l l e y  on th e  n o r t h .  Of the  1 , 5 2 5 , 7 6 0  a c re s  ( 6 1 7 , 7 1 7  ha)  
o f  la nd  in  R a v a l l i  C ounty ,  73 p e r c e n t  is f e d e r a l l y  owned, 25 p e r c e n t  
p r i v a t e l y  owned, w i t h  th e  re m a in d e r  in  S t a t e  o r  County ow nersh ip  
(Anon. 1 9 7 4 a ) .  G e n e r a l l y ,  t h e  p r i v a t e  lands a r e  lo c a t e d  in  th e  
V a l l e y  bottom  and a lon g  t h e  low t e r r a c e s ,  w h i l e  p u b l i c  lands a r e  on 
th e  h ig h  t e r r a c e s  and m o u n ta in s .
A g r i c u l t u r e . H i s t o r i c a l l y ,  a g r i c u l t u r e  p r o v id e d  a m a jo r  
s ourc e  o f  income in  th e  B i t t e r r o o t  V a l l e y  and c u r r e n t l y  is  r e s p o n s ib le  
f o r  n e a r l y  20 p e r c e n t  o f  th e  d o l l a r  volume in th e  lo c a l  economy.  
P r i n c i p a l  crops a r e  l i v e s t o c k  f o r a g e ,  sugar  b e e t s ,  p o t a t o e s ,  smal l  
g r a i n s ,  and f r u i t  (Anon. 1 9 7 4 a ) .  In  a d d i t i o n ,  most farms have d a i r y  
o r  b e e f  c a t t l e .  M a rk e t  d i s a d v a n t a g e s ,  r e s u l t i n g  from t r a n s p o r t a t i o n  
d i f f i c u l t i e s  to  d i s t a n t  m a r k e t s ,  c r e a t e d  a d e c l i n e  in t r u c k  crop  
p r o d u c t i o n  and an i n c r e a s e  in  b e e f  c a t t l e  r a n c h in g .  In 1971 ,  l i v e s t o c k  
s a l e s  g ro s s e d  9 m i l l i o n  d o l l a r s  o f  a l l  a g r i c u l t u r a l  bus iness  compared  
w i t h  1 . 8  m i l l i o n  f o r  crops (Anon. 1 9 7 3 b ) .
I r r i g a t i o n . A g r i c u l t u r e  in  t h e  V a l l e y  depends h e a v i l y  upon 
i r r i g a t i o n  w a t e r  from th e  m o u n ta in s .  A c c o rd in g  to  t h e  Montana S t a t e
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E n g in e e r  (Anon. 1 9 5 8 :3 0 )  a b o u t  1 0 4 ,0 0 0  a c re s  ( 4 2 , 1 0 5  ha)  a r e  i r r i g a t e d  
in  the  V a l l e y ;  7 4 , 0 0 0  a c re s  ( 2 9 , 9 8 0  ha)  o f  w h ich  a r e  s u p p l i e d  by 
t r i b u t a r i e s  o f  the  B i t t e r r o o t  R i v e r .  Peak s t re a m  f lo w  o c c u rs  in May 
and June as a r e s u l t  o f  snowmelt and s p r in g  r a i n s .  By l a t e  summer, 
i r r i g a t i o n  w a t e r  is  o f t e n  in s h o r t  s u p p ly .  To c r e a t e  more u n i fo r m  
s t re a m  d i s c h a r g e ,  27 h ig h  m ounta in  la k e s  were  dammed on th e  B i t t e r r o o t  
F o r e s t ,  6 w i t h i n  th e  s tu d y  a r e a .  In 1946 ,  Fred B urr  R e s e r v o i r ,  w i t h  a 
w a t e r  s t o r a g e  c a p a c i t y  o f  515 a c r e  f e e t  ( 6 3 5 , 2 4 2  m ^ ) , was c o n s t r u c t e d  
by p r i v a t e  i n t e r e s t s  (Norman F ra n k la n d  p e r s .  comm.) .  Big Creek  is  
th e  l a r g e s t  d r a in a g e  system in  the s tudy  a r e a  ( T a b le  4 ) .
T a b l e  4 .  D r a in a g e  a r e a s  o f  canyons in  s tu d y  a r e a  from McM urtrey  e t  
a l .  1972.
2 2Canyon D ra in a g e  Area mi (km )
B l o d g e t t 2 6 . 4 ( 6 8 . 4 )
M i l l 1 7 . 6 ( 4 5 . 6 )
Fred B u r r 1 8 .4 ( 4 7 . 7 )
Bear 2 6 . 8 ( 6 9 . 4 )
Sweathouse 1 0 .2 ( 2 6 . 4 )
B ig 3 2 . 9 ( 8 5 . 2 )
M i n i n g . The h i s t o r y  o f  m in in g  on th e  s tu d y  a r e a  d a tes  back to  
1 8 7 1 , when a s i l v e r  v e i n  was d i s c o v e r e d  n e a r  Sweathouse C reek  (now 
known as P l e a s a n t  V iew D i s t r i c t )  w est  o f  V i c t o r .  In c o m p le te  re co rd s
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show t h a t  $6 , 1 7 5  w o r th  o f  o r e  was sh ipped  from 1914 t o  1939 from some 
o f  t h e  o r i g i n a l  c la im s  (Shah inen  1 9 5 7 ) .
In  1 8 8 7 , m in in g  o p e r a t i o n s  commenced a t  th e  Cur lew Mine ne a r  th e  
mouth o f  Big Creek  Canyon. Records show s p o r a d ic  m in in g  on th e  Cur lew  
D i s t r i c t .  S i l v e r ,  l e a d ,  c o p p e r ,  g o l d ,  and z i n c  o r e  v a lu e d  a t  $ 5 4 1 ,7 4 3  
was s h ip p e d  between 1923 and 1929 (Shahinen 1 9 5 7 ) *  Over $ 1 0 0 ,0 0 0  w o rth  
o f  o r e  was e x t r a c t e d  by open p i t  m in in g  in 1 9 6 7  and 19 6 8  ( u n v e r i f i e d  
r e c o r d s ,  B i t t e r r o o t  N o r th  P l a n ) .  M in in g  o p e r a t i o n s  c o n t in u e  to  th e  
p r e s e n t ,  bu t  d a t a  on re m a in in g  o r e  r e s e r v e s  a r e  l a c k i n g .  O th e r  c la im s  
a r e  s c a t t e r e d  around th e  s tudy  a r e a  bu t  s i g n i f i c a n t  m in in g  does not  
e x i s t  (Anon. 1 9 7 4 c ) .
T i m b e r . T im b er  p r o d u c t io n  is the  m a jo r  land use in R a v a l l i  
County .  E x c lu d in g  c l a s s i f i e d  W i l d e r n e s s ,  f o r e s t  land r e p r e s e n t s  about  
73 p e r c e n t  o f  th e  t o t a l  a c r e a g e .  Of t h i s  l a n d ,  95 p e r c e n t  is  c l a s s i f i e d  
as com m erc ia l  f o r e s t  land  ( T a b le  5 ) .  The U .S .  F o r e s t  S e r v i c e  a d m i n i s t e r s  
88 p e r c e n t  o f  a l l  f o r e s t  lands (Anon. 1 9 7 3 b ) .  Ponderosa p i n e ,  lo d g e p o le  
p i n e ,  w e s t e r n  l a r c h ,  D o u g l a s - f i r ,  s u b a lp in e  f i r ,  and Engelmann spruce  
a r e  c o m m e r c ia l l y  im p o r ta n t  s p e c ie s .
In R a v a l l i  C o u n ty ,  th e  t i m b e r  i n d u s t r y  a c co u n ts  f o r  h a l f  o f  a l l  
m a n u f a c t u r in g  g ross  d o l l a r s  (15% o f  t o t a l  e a r n i n g s )  and 2 / 3  o f  the  
m a n u f a c t u r in g  employment (10% o f  a l l  wage e a r n e r s )  (Johnson 1 9 7 2 ) .
Darby is  th e  p r i n c i p a l  wood p r o c e s s in g  town. However,  ro u g h ly  20 
p e r c e n t  o f  a l l  B i t t e r r o o t  F o r e s t  t im b e r  is  m i l l e d  o r  p rocessed  in  
M i s s o u l a  County (Wilma F i n la y s o n  p e r s .  comm.) .  Wood p ro d u c ts
Table 5* Land ownership in R ava l l i  County in acres from Anon. 1973b.
Land Forest Land Total Owner
Owner Wi Iderness Non-forest Non-commercial Commercial Forest  Land Total
U.S. Forest Service 281,152 32,027 46,937 749,468 796,405 1,109.584
U.S. Fish and
W i l d l i f e  Service 2,669 2,669
State  o f  Montana - 8,046 - 22,799 22,799 30,845
P r iv a te  -  I n d u s t r ia l - - 585 21,398 21,983 21,983
P r iv a te  - Other - 296,272 1,722 62,685 64,407 360,679
Tota ls 281,152 339,014 49,244 856,350 905,594 1,525,760
N)
o
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i n d u s t r i e s  in  R a v a l l i  and M is s o u la  c o u n t ie s  a p p e a r  in  T a b l e  6 .
T a b l e  6 .  F o r e s t  i n d u s t r i e s  in  R a v a l l i  and M is s o u la  C ount ies  from  
Anon. 1973b.
Type Rava1 1 i M is s o u l a
Sawmi11s 4 10
P 1ywood and V e n e e r  M i l l s - 1
P u lp  and Paper - 1
P a r t i  c l e Board - 1
Post  and P o le 3 -
Logging C o n t r a c t o r s 11 2 7
T o ta Is 18 4o
By 1 9 7 4 , a p p r o x i m a t e l y  5 , 0 0 0  a c re s  ( 2 , 0 2 4  ha)  w i t h i n  t h e  BNPU were  
lo gged .  N in e  hundred f i f t y - n i n e  ac re s  ( 3 8 8  ha)  o r  1 . 7  p e r c e n t  o f  th e  
e n t i r e  U n i t  was c l e a r c u t .  An a d d i t i o n a l  2 , 0 0 0  a c re s  ( 8 IO ha)  wh ich  
l i e  a d j a c e n t  t o  lo g g in g  roads n e a r  M i l l ,  Sheafman, Gash, and Sweeney 
c ree k s  w e re  s e l e c t i v e l y  logged in and p r i o r  t o  t h e  1 9 5 0 's  (Anon. 1974c)
Roadless  and w i l d e r n e s s  a r e a s . The 1 .2  m i l l i o n  a c r e  ( 4 8 5 , 8 3 0  ha)  
S e l w a y - B i t t e r r o o t  W i ld e r n e s s  Area was c r e a t e d  in  19&3* A p p r o x im a te ly  
10 p e r c e n t  o f  t h a t  W i ld e r n e s s  l i e s  a d j a c e n t  to  t h e  BNPU in Montana.  
Lower B l o d g e t t  and Fred  B u rr  canyons were  e x c lu d e d  from W i ld e r n e s s  
c l a s s i f i c a t i o n  because o f  a proposed w a t e r  s t o r a g e  p r o j e c t  in B lo d g e t t
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and an e x i s t i n g  dam, r e s e r v o i r ,  and low s t a n d a r d  road in Fred B u rr  
Canyon. P r e s e n t l y ,  8 1 , 5  p e r c e n t  o f  th e  BNPU is  r o a d le s s  and undeveloped  
( F i g .  4 ) ;  13 5 p e r c e n t  o f  t h i s  is not  i n v e n t o r i e d  r o a d le s s  ( 5 ,0 0 0  ac re s  
( 2 , 0 2 4  ha) in s i z e  a n d / o r  2 m i le s  ( 3 . 2  km) between r o a d s ) .  The 
r e m a in in g  1 8 . 5  p e r c e n t  o f  th e  U n i t  c o n t a in s  roads a p p r o x im a t e ly  80 
m i le s  (1 2 9  km ),  th e  m a j o r i t y  o f  wh ich  were  c o n s t r u c t e d  f o r  t im b e r  
h a r v e s t i n g .  F i f t y - n i n e  m i le s  (95  km) o f  t r a i l s  ( l o c a t e d  p r i m a r i l y  in 
canyon bo t to m s )  in the  BNPU p r o v i d e  access to  th e  W i ld e r n e s s  t r a i l  
system (Anon. 1 9 7 4 c ) .
The M u l t i p l e  Use P la n  f o r  th e  BNPU was r e v i s e d  in 1974 (Anon.  
1 9 7 4 c ) .  The r e s u l t i n g  B i t t e r r o o t  N or th  P la n  (BNP) is  a document  
d e s ig n e d  to  d i r e c t  lo n g - t e r m  land and r e s o u r c e  management based on 
e x i s t i n g  n a t u r a l  r e s o u r c e s ,  la n d  c a p a b i l i t i e s ,  and p u b l i c  demands. The 
P la n  zones t h e  BNPU i n t o  12 management s u b u n i ts  po ssess ing  d i s t i n c t i v e  
land  p o t e n t i a l s  and s u i t a b i l i t i e s ,  and p r e s e n ts  f o u r  management 
a l t e r n a t i v e s  and a s e l e c t e d  a l t e r n a t i v e .  Im p le m e n ta t io n  o f  th e  s e l e c t e d  
a l t e r n a t i v e  w i l l  reduce  r o a d le s s  a re a s  by 1 2 ,0 3 0  ac re s  ( 4 , 8 / 0  ha) o r  26 
p e r c e n t  ( F i g .  5)  and open a n o t h e r  8 , 0 9 3  a c re s  ( 3 , 2 7 7  ha) f o r  t im b e r  
h a r v e s t i n g  by advanced lo g g in g  systems no t  r e q u i r i n g  roads .
R e c r e a t i o n . R e c r e a t i o n  is  a l e a d i n g  use o f  th e  s tu d y  a r e a  and is  
i m p o r t a n t  t o  th e  l o c a l  economy. Scenery  and o u td o o r  r e c r e a t i o n a l  
o p p o r t u n i t i e s  p r o v id e d  by th e  B i t t e r r o o t  V a l l e y  and s u r r o u n d in g  mounta ins  
c o n s t i t u t e  a m a jo r  d rawing  c a rd  f o r  t o u r i s t s  and many o f  the  p e o p le  
m i g r a t i n g  to  t h e  V a l l e y .  S o l i t u d e  p r o v id e d  by th e  B i t t e r r o o t  Mountains  
has enhanced d i s p e r s e d  a c t i v i t i e s  such as h i k i n g ,  b a c k p a c k in g ,  camping,
F ig .  4. Development s ta tu s  o f  the  B i t t e r r o o t  N or th  P la n n in g  U n i t  
in 1974.
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s k i  t o u r i n g ,  h o rs e b a c k  r i d i n g ,  m ounta in  c l i m b i n g ,  and n a t u r e  s t u d y .
A l l  t r u n k  s t re a m s  and s e v e r a l  la k e s  w i t h i n  t h e  s tudy  a r e a  s u p p o r t  
p o p u l a t i o n s  o f  f i s h .  Brook ( S a l v e l i n u s  f o n t i n a l i s ) ,  ra inbow ( Sa 1 mo 
ga i r d n e r i ) ,  d o l l y  v a rd en  ( S a l v e l i n u s  malma) , and n a t i v e  c u t t h r o a t  
t r o u t  ( Salmo c l a r k i ) a r e  r e a d i l y  caught  in summer and f a l l .  R u f fe d  
(Bonasa umbel l u s ) .  B lue  ( Pendragapus o b s c u r u s ) , and F r a n k l i n  g rou se  
( C a n a c h i te s  c a n a d e n s is )  p r o v id e  up land  sm al l  game h u n t in g .
Big game h u n t in g  f o r  e l k  ( Cervus c a n a d e n s is ) ,  w h i t e - t a i l e d  
( O d o c o i le u s  v i r g i n i a n u s )  and mule  d e e r  ( O d oco i leu s  hemionus) , b la c k  
b e a r  ( Ursus a m e r ic a n u s ) ,  moose (A l ces a l c e s ) ,  m ounta in  l i o n  ( P e l i  s 
c o n c o l o r ) , and m o u n ta in  g o a t  is th e  p r i n c i p a l  f a l l  r e c r e a t i o n a l  
a c t i v i t y  on th e  s tu d y  a r e a .  The number o f  d e e r  and e l k  h u n te rs  
s t e a d i l y  has in c r e a s e d  on th e  B i t t e r r o o t  F o r e s t  in  r e c e n t  y e a rs  
( T a b l e  7 ) -  B ison  ( Bison b i s o n )  and t im b e r  w o lves  ( Canis  lu pus)  
f o r m e r l y  i n h a b i t e d  the  a re a  and between 1924 and 1926 th e  l a s t  
g r i z z l i e s  (Ursus a r c t o s )  w e re  r e p o r t e d l y  k i l l e d  between Fred B urr  and 
Bear canyons (Anon. 1 9 7 1 b : 6 ) .  U n v e r i f i e d  r e p o r t s  o f  g r i z z l i e s  in  
r e c e n t  y e a r s ,  in c l u d e  a s i g h t i n g  d u r in g  t h e  summer o f  1974 above  
Bass Lake (M rs .  P r e s c o t t  H a c k e t t  p e r s .  comm.) .
S in c e  1 955 ,  m oun ta in  g o a t  h u n t in g  was conducted  on a l i m i t e d  
p e r m i t  b a s i s .  P e r m i t s  were  Issued to  a p p l i c a n t s  by v i r t u e  o f  a d ra w in g .  
O u t - o f - s t a t e  h u n t e r s  r e c e iv e d  10 p e r c e n t  o f  the s p e c i a l  p e r m i t s .  From 
1955 t o  1 9 7 4 , th e  annual  number o f  p e r m i ts  issued  f o r  H un t in g  D i s t r i c t  
240 v a r i e d  from 15 to  100 ( e x c l u d i n g  th e  I 9 6 6  u n l i m i t e d  s e a s o n ) ;
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T a b l e  7. Numbers o f  e l k  
1 9 6 5 - 1 9 7 3  f rom
and d e e r  h u n te rs  on the  
Anon. 1974d.
B i t t e r r o o t  F o re s t
Number o f  H unters
Y e a r Dee r E lk
1965 1 2 ,0 8 4 1 2 ,5 7 5
1966 1 2 , 6 6 3 1 4 ,6 6 3
1967 1 6 ,3 4 4 1 9 , 8 3 8
1968 1 7 ,9 5 3 2 1 ,804
1969 1 7 , 2 5 5 1 8 ,6 7 9
1970 2 0 ,3 0 4 2 1 ,6 7 9
1971 1 8 , 1 2 6 20 ,041
1972 1 9 , 3 0 2 1 9 , 8 3 4
1973 2 2 , 4 5 0 2 2 ,6 4 6
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number o f  h u n t e r s  a v e ra g e d  72;  h u n t e r  success a v eraged  51 p e r c e n t ;  
and t o t a l  h a r v e s t  a v era g e d  37 g o a ts  (Anon. 1963 ,  1 9 71 a ,  1973 a ,  1 9 7 4 d ) .
The s tu d y  a r e a  is le s s  than an h o u r 's  d r i v e  f rom M is s o u la  and 
com m unit ies  in  the  B i t t e r r o o t  V a l l e y  and r e c e iv e s  c o n s i d e r a b l e  use 
from l o c a l  r e s i d e n t s .  In a d d i t i o n ,  p r o x i m i t y  to  two N a t i o n a l  Parks  
and s e v e r a l  o t h e r  W i ld e r n e s s  and P r i m i t i v e  a r e a s ,  and,  in c r e a s in g  
l e i s u r e  t im e  and m o b i l i t y  o f  p e o p le  in  d i s t a n t  m e t r o p o l i t a n  c e n te r s  
b r in g s  many v i s i t o r s  to  th e  V a l l e y .  A rea  m o t e l s ,  r e s t a u r a n t s ,  and 
r e t a i l  b u s in e s se s  b e n e f i t  from r e c r e a t i o n .
Trends and F u tu r e  O u t lo o k
P o p u l a t i o n  c h a r a c t e r i s t i c s . R a v a l l i  County e x p e r ie n c e d  a 
p o p u l a t i o n  "boom" d u r in g  th e  p a s t  15 y e a r s .  As T a b l e  8 i l l u s t r a t e s ,  
the  1 6 .8  p e r c e n t  p o p u l a t i o n  in c r e a s e  d u r in g  th e  1 9 6 0 's  is a t t r i b u t e d  
p r i m a r i l y  to  i m m ig r a t io n .  The 1973 f i g u r e s  i n d i c a t e  th e  C o u n ty 's  
p o p u l a t i o n  in c r e a s e d  a n o t h e r  1 7 .2  p e r c e n t  s in c e  1970 (Anon. 1 9 7 4 b ) .
Economic and employment d a ta  do no t  show s u r g in g  employment  
o p p o r t u n i t i e s  as th e  p r im a r y  growth  s t i m u l a n t .  In  f a c t ,  h igh  
unemployment r a t e s ,  r a n g in g  from 6 to  9 . 5  p e r c e n t  a n n u a l l y ,  a r e  a 
m a jo r  reason  f o r  p e r  c a p i t a  and median f a m i l y  incomes la g g in g  behind  
s t a t e  and n a t i o n a l  a v e r a g e s .  In  1 9 70 ,  p e r  c a p i t a  income f o r  the  County  
ranked  36 p e r c e n t  be low t h e  S t a t e  a v e r a g e  and 44 p e r c e n t  below th e  
n a t i o n a l  a v e r a g e .  In  t h a t  same y e a r ,  th e  median f a m i l y  income was 
$ 7 , 1 3 7  w i t h  1 4 . 9  p e r c e n t  o f  a l l  f a m i l i e s  below p o v e r t y  l e v e l  
(Anon. 1 9 7 3 b ) .
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T a b l e  8 .  Components o f  p o p u l a t i o n  change from Anon, 1973c.
Area  
R ava1 1 i County Montana
P o p u la t  ion
I 9 6 0 12,341 6 7 4 ,7 6 7
1970 1 4 ,4 0 9 6 9 4 ,4 0 9
Change
Number 2 , 0 6 8 1 9 .6 4 2
P e r c e n t 1 6 .8 2 . 9
Components o f  Change
In 10 Years
BÎ r t h s 2 .0 5 2 1 4 3 ,8 1 2
Deaths 1 ,611 6 6 , 0 1 7
Net  M i g r a t i o n
Number 1 .6 2 7 - 5 8 , 1 5 3
P e r c e n t 1 3 .2 - 8 . 6
T a b l e  9 . P e r  c a p i t a ! ncome from Anon. 1973b.
2 9
Area 1 9 5 0 1 9 5 9 1965 1 9 6 6 1 9 6 7 1 9 6 8 1 9 7 0
R ava1 1 i 
County
$ 1 , 1 1 9 1 , 4 7 0 1 ,7 0 2 1 ,621 1 , 7 9 0 1 ,941 2 . 1 9 2
Montana 1 , 6 2 2 2 , 0 1 0 2 , 4 5 5 2 , 6 6 2 2 , 7 6 5 2 , 9 4 2 3 .4 4 4
N a t i o n 1 , 4 9 6 2 . 2 1 5 2 , 7 6 5 2 , 9 8 0 3 .161 3 . 4 2 5 3 . 9 3 3
The 4 5 + age group accounted  f o r  th e  l a r g e s t  p o p u l a t i o n  g a in  in 
R a v a l l i  County in  r e c e n t  y e a r s .  By 1970 ,  th e  County boasted  th e  
h i g h e s t  p e r c e n t a g e  ( 1 4 . 9 )  o f  p e o p le  in  t h e  6 5 + c a t e g o r y  in w e s te rn  
Montana (Anon. 1 9 7 3 b ) .  The i n c r e a s i n g  45 and o l d e r  b r a c k e t  r e s u l t e d  
f rom an i n f l u x  o f  r e t i r e d  and s e m i - r e t i r e d  p e rs o n s .
The a t t r a c t i o n  o f  r u r a l  l i v i n g  has c r e a t e d  changes in  th e  
p o p u l a t i o n  d i s t r i b u t i o n  p a t t e r n  d u r in g  r e c e n t  y e a r s .  W h i le  in c o r p o r a t e d  
com m unit ies  g e n e r a l l y  grew s l o w l y ,  a d j a c e n t  a re a s  w e re  s u b d iv id e d  and 
s e t t l e d  r a p i d l y .  From 1950 t o  1970 ,  r u r a l  fa rm  p o p u l a t i o n s  de c rea s e d  
from 4 4 . 2  to  1 9 -3  p e r c e n t ,  w h i l e  r u r a l  n o n - fa r m  p o p u la t i o n s  in c re a s e d  
from 3 5 . 3  to  8 0 . 7  p e r c e n t  in  R a v a l l i  County (Anon. 1 9 7 4 a ) .
The R a v a l l i  County P la n n in g  Board (Anon. 1974a)  r e c e n t l y  p r o j e c t e d  
p o p u l a t i o n  g ro w th  f o r  the  County us ing  sym ptom at ic  i n d i c a t o r s ,  and 
s u r v i v a l  and m i g r a t i o n  i n f o r m a t i o n .  P r o j e c t i o n s  in c lu d e  h i g h ,  m i d d l e ,  
and low f i g u r e s  f o r  th e  County as w e l l  as e s t im a t e s  f o r  th e  t h r e e  
l a r g e s t  c om m unit ies  ( T a b l e  1 0 ) .  The I 9 8 O f i g u r e  f o r  H a m i l to n  assumes 
t h e  e v e n t u a l  a n n e x a t io n  o f  the  urban r e s i d e n t i a l  a r e a  e a s t  o f  the  c i t y .
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Note  t h a t  s i m i l a r  g row th  r a t e s  f o r  th e  in c o r p o r a t e d  communit ies  do not  
accompany th e  p r o j e c t e d  20 y e a r  in c r e a s e s  ra n g in g  from 48 to  107 
p e r c e n t  f o r  the  County .
T a b l e  10. P o p u l a t i o n  p r o j e c t i o n s  1 9 7 0 -1 9 9 0  from Anon. 1974a.
1970 1975 1980 1 9 8 5 1 9 9 0
R a v a l 1 i County
High 1 4 ,4 0 9 1 7 ,6 0 0 2 1 , 4 0 0 2 5 , 4 5 0 2 9 . 7 7 5
M i dd 1 e 1 4 ,4 0 9 1 7 ,2 0 0 1 9 ,3 5 0 2 1 , 8 0 0 2 4 ,2 0 0
Low 1 4 ,4 0 9 1 6 ,4 5 0 1 7 . 9 0 0 1 9 . 6 0 0 2 1 , 3 5 0
Ham i 1 ton 2 , 4 9 9 2 , 5 8 0 5 .2 0 0 5 . 9 5 0 6 , 4 7 5
S te v en sv  i 11e 829 860 910 9 4 5 9 8 0
Darby 538 570 550 5 0 0 460
A g r i c u l t u r e  and s u b d i v i s i o n .  From 1964 to 1 9 6 9 , th e p r o p o r t  ion
o f  County la n d  in  farms d e c l i n e d  f rom 2 4 .1  to  19 . 5  p e r c e n t Th is  t r e n d
is c o n t i n u i n g  (Tab l e l l ) .
T a b l e  11. R av a 1 1 i County la nd  t r e n d s from Anon. 1974a .
Acres 1969 1973 P e r c e n t  Change
A l 1 A g r i c u l t u r a l  
Land 2 4 9 , 227 2 4 2 , 3 4 5 - 2 . 8
Suburban T r a c t s 6 , 575 1 9 .2 3 9 188
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S in c e  1 9 64 ,  th e  a v e ra g e  v a lu e  o f  farm  ac re a ge  has n e a r l y  doubled  
because o f  c o m p e t i t i o n  f o r  land f o r  r e s i d e n t i a l  and r e c r e a t i o n a l  uses .  
However ,  c u r r e n t  i n f l a t e d  land p r i c e s  f a r  exceed the repayment p r i c e  
d e r i v e d  from a g r i c u l t u r a l  p r o d u c t i o n .  As a r e s u l t ,  land s u b d i v i s i o n  
is s k y r o c k e t i n g .  A s tu d y  o f  land  deve lopm ent  in  Montana by the  
E n v i r o n m e n ta l  I n f o r m a t i o n  C e n te r  (Anon. 1975) r e v e a ls  t h a t  th e  a c re a g e  
s u b d iv id e d  a n n u a l l y  in  R a v a l l i  County in c r e a s e d  from 9 * 3  a c re s  
( 3 . 8  ha)  in  1965 to  5 , 4 6 0 . 8  a c re s  (2 ,2 1 1  ha)  in 1973 and 8 , 0 0 8 , 9  ac res  
( 3 , 2 4 3  ha)  d u r in g  th e  f i r s t  6 months o f  1974. R a v a l l i  County ranks  
second in  th e  S t a t e  in  t o t a l  s u b d iv id e d  a c re a g e  -  5 0 , 2 6 7 . 2  ac re s  
( 2 0 ,3 5 1  ha)  as o f  1 J u ly  1974.  I f  the  p r e s e n t  t r e n d  p e r s i s t s ,  th e  
a g r i c u l t u r a l  base and economic i n f l u e n c e  o f  a g r i c u l t u r e  in th e  County  
w i l l  s u r e l y  d e c l i n e .
T i m b e r . H a r v e s t i n g  and m i l l i n g  o f  t im b e r  w i l l  c o n t i n u e  to  p la y  
a m a jo r  r o l e  in  the  C o u n ty 's  economy. As h a r v e s t a b l e  t im b e r  s tands  in 
th e  V a l l e y  and f o o t h i l l s  c o n t i n u e  to  d w i n d l e ,  lo g g in g  a c t i v i t i e s  on th e  
m ounta in  s lo p e s  w i l l  i n c r e a s e .  D ur ing  t h e  n e x t  20 to  30 y e a r s ,  
a p p r o x i m a t e l y  2 0 , 1 0 0  ac re s  ( 8 , 1 3 8  ha) w i l l  be lo g g e d ;  1 2 ,0 3 0  ( 4 , 8 7 0  ha)  
o f  t h a t  t o t a l  by c o n v e n t io n a l  means (Anon. 1 9 7 4 c ) .
R e c r e a t i o n . R e c r e a t i o n a l  use o f  p u b l i c  lands is grow ing  
a n n u a l l y .  T h is  shou ld  f a v o r a b l y  a f f e c t  t h e  r e t a i l  t r a d e  b u s in e s s ,  
which is a l r e a d y  th e  l a r g e s t  economic a c t i v i t y  in R a v a l l i  County ,  but  
w i l l  crowd e x i s t i n g  campgrounds and t r a i l s ,  and d i m i n is h  b a c k -c o u n t r y  
s o l i t u d e .  F i s h  and w i l d l i f e  p o p u la t i o n s  w i l l  p r o b a b ly  d e c l i n e  as more
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and more f is h e r m e n  and h u n te rs  t a k e  to  th e  woods, and as r e s i d e n t i a l  
and r e c r e a t i o n a l  deve lopm ents  o f  s t re a m  f r o n t a g e  and w i n t e r  game 
a re a s  c o n f l i c t  w i t h  an im a l  p o p u la t i o n s  and reduce t h e i r  h a b i t a t .
CHAPTER I I I
METHODS
Terms Used
M oun ta in  g o a ts  w e re  c l a s s i f i e d  by age and sex ( T a b le  1 2 ) ,
T a b l e  12. C l a s s i f i c a t i o n  o f  m oun ta in  g o a t s .  New born k id s  were f i r s t  
o b s e rv e d  on 28 May d u r in g  1973 ,  1974 ,  and 1975 .  On t h i s  
d a t e  each y e a r ,  a l l  g o a ts  were  c l a s s i f i e d  as 1 y e a r  o l d e r .
C lass Age Abbrev i a t  ion
k id 0 - 1 2  mo. K
y e a r l i n g 1 2 -2 4 Y
2 - y e a i—o l d  m ale 2 4 - 3 6 2M
2 - y e a r - o l d  fe m a le 2 4 - 3 6 2F
a d u I t  male 36+ AM
a d u l t  fe m a le 36+ AF
" S i g h t i n g "  and " g ro u p "  were  used i n t e r c h a n g e a b l y  to  deno te  e i t h e r  
a s i n g l e  g o a t  o r  s e v e r a l  i n t e r a c t i n g  in  c lo s e  p r o x i m i t y  to  one a n o th e r  
f o r  a p e r i o d  o f  t i m e .
" G o a t - o b s e r v a t i o n s "  was used to  d i f f e r e n t i a t e  c u m u la t i v e  numbers 
o f  g o a ts  seen in  an a r e a  from the  t o t a l  number i n h a b i t i n g  t h a t  a r e a .
" H e r d "  r e f e r r e d  to  t h e  t o t a l  number o f  m ounta in  g o a ts  w i n t e r i n g  
in  a p a r t i c u l a r  canyon.
" P o p u l a t i o n "  in c lu d e d  a l l  goats  in  a s p e c i f i e d  number o f  h e r d s .
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Census î ng
I censused the  m ounta in  g o a t  p o p u l a t i o n  in  th e  s tudy  a r e a  from  
1 Ja nua ry  1973 t o  10 June 1975. Upon i n i t i a l  o b s e r v a t i o n ,  h a b i t a t  
c h a r a c t e r i s t i c s ,  g e n e r a l  b e h a v i o r ,  and age and sex c o m p o s i t io n  o f  each  
group w e re  re c o rd e d  on a d a ta  fo rm .  Only  one re c o rd  per  day was made 
f o r  each g ro u p .  Notes on b e h a v io r  and p h y s ic a l  c h a r a c t e r i s t i c s  o f  
g o ats  p lus  r e o b s e r v a t i o n s  were  e n t e r e d  in a d a i l y  lo g .
M o u n ta in  go ats  w e re  censused on both w i n t e r  and summer ranges .  
D ur ing  f a l l ,  w i n t e r ,  and s p r i n g ,  I s p o t t e d  and ob se rv ed  go a ts  from  
t r a i l s  In  each o f  t h e  canyon bo ttom s.  Sweathouse Canyon was censused  
from t h e  n o r t h - f a c i n g  r i d g e  t o p .  Modes o f  w i n t e r  t r a v e l  in c lu d e d  
h i k i n g ,  snow shoeing ,  o r  s k i i n g  depend ing  upon snow c o n d i t i o n s .  An 
A r c t i c  Cat Lynx 11 s now m obi le ,  b e lo n g in g  t o  th e  Region 2 H e a d q u a r te rs  
o f  the  Montana D epartm ent  o f  F is h  and Game, p r o v id e d  t r a n s p o r t a t i o n  in  
Fred B u r r  Canyon d u r in g  th e  w i n t e r  o f  1 9 7 4 - 7 5 .
D ur ing  summer, when g o a ts  moved t o  h i g h e r  e l e v a t i o n s ,  census  
ro u te s  w e re  th e  l a t e r a l  r id g e t o p s  between th e  canyons and th e  B i t t e r r o o t  
D i v i d e .  Four t o  6 -d a y  backpack t r i p s  a lon g  th e  r id g e t o p s  proved s low  
work  due t o  t h e  rugged ,  t r a i l e s s  t e r r a i n .
Backpack t r i p s  were  made a c ro s s  w i n t e r  range in  Fred B u rr  Canyon 
d u r i n g  l a t e  May and e a r l y  June 1975 to  a s c e r t a i n  r e p r o d u c t i v e  success  
and p o s t - n a t a l  s u r v i v a l  o f  g o a t s .  On 10 June 1975 ,  a s i m i l a r  i n v e s t i ­
g a t i o n  was made o f  Sweathouse Canyon.
A t  a l l  t im es  o f  y e a r ,  I g e n e r a l l y  ob se rv ed  g o a ts  from d i s t a n c e s  
o f  200 to  1 ,6 0 0  y a rd s  (183  t o  1 ,4 6 3  m) u s in g  7x26 mm b i n o c u l a r s  and a
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15 ” 60 x  v a r i a b l e  s p o t t i n g  scope.  A l l  goats  s i g h t e d  d u r in g  each census 
w e re  sexed a c c o r d in g  to  horn c u r v a t u r e  and basal  c i r c u m f e r e n c e ,  as 
d e s c r i b e d  by Brandborg ( 1 9 5 5 ) ,  and o t h e r  s e x u a l l y  d im o rp h ic  c h a r a c t e r s  
such as beard  and p a n ta lo o n  d e v e lo p m e n t ,  and r o s t r a l  w i d t h .  These 
c h a r a c t e r s  w e re  n o t  s e x u a l l y  d i s t i n g u i s h a b l e  u n t i l  2 y e a r s  o f  a g e ,  thus  
t h e  sex o f  k id s  and y e a r l i n g s  were  re co rd ed  o n ly  i f  u r i n a r y  p o s tu re s  
w ere  seen .
M o u n ta in  g o a ts  were  aged by horn le n g th  (Brandborg 1955)  in  
c o m b in a t io n  w i t h  r o s t r a l  l e n g t h .  As Chadwick (1 9 7 3 )  s u g g e s te d ,  
d i s t i n c t i v e  horn le n g th s  can be d e t e c t e d  in  2 - y e a r - o l d s  as w e l l  as k id s  
and y e a r l i n g s .  A c h a r a c t e r  I found e q u a l l y  r e l i a b l e  f o r  a g in g  go ats  
th ro u g h  2 y e a r s  o f  age was th e  r o s t r a l  l e n g t h .  Horn and r o s t r a l  
l e n g th s  o f  a n im a ls  aged 3 - y e a r s  and o l d e r  were  n e i t h e r  c o n s i s t e n t  nor  
d i s t i n g u i s h a b l e  in th e  f i e l d .  Goats 3 y e a r s  o f  age and o l d e r  were  
c l a s s i f i e d  as a d u l t s  u n le ss  horn a n n u l i  c ou ld  be c o u n te d .  S e p a r a t e  
c l a s s i f i c a t i o n  o f  2 - y e a i—o l d s  was im p o r ta n t  in  u n d e rs ta n d in g  herd  
r e p r o d u c t i v e  r a t e s  s i n c e  m ounta in  g o a ts  do not  a c h ie v e  sexual  
m a t u r i t y  u n t i l  2 . 5  y e a r s  o f  age (Brandborg  1 9 5 5 ) .
In  a d d i t i o n  to  ground census ing  d u r in g  May 1974 ,  and March and 
May 1 9 7 5 ,  a e r i a l  s urveys  in  f i x e d - w i n g  a i r c r a f t  p r o v id e d  p o p u l a t i o n  
coun ts  in  th e  s tu d y  a r e a .  These counts  were  compared w i t h  p re v io u s  
su rv e y s  by p e rs o n n e l  o f  th e  Montana Departm ent  o f  F is h  and Game.
I d eve lop ed  a method to  c a l c u l a t e  herd  s i z e s  which I c a l l e d  
t h e  " c o h o r t  c o m p le t io n "  t o t a l  count  method. Goats observed on censuses  
w e re  c a t e g o r i z e d  in  one o f  s i x  sex a n d / o r  age c o h o r ts  -  K, Y ,  2M,
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2 F , A F , and AM. To c a l c u l a t e  herd s i z e ,  I t o t a l e d  the  l a r g e s t  count  
o b t a i n e d  f o r  each o f  th e  s i x  c o h o r ts  d u r in g  a l l  censuses o f  a canyon.  
Because movements between canyons d id  not  o c c u r  in  w i n t e r ,  herd  
e s t i m a t e s  were  based e x c l u s i v e l y  on w i n t e r  censuses.  L i k e  a t o t a l  
c o u n t ,  t h e  more t im es  a herd  was censused ,  th e  g r e a t e r  t h e  chances o f  
c o u n t in g  e v e r y  an im al  in  each c o h o r t .  T h is  method has a tendency  to  
be c o n s e r v a t i v e .
C a p t u r e ,  M a r k i n g ,  and T e le m e t r y  Techniques
To document d a i l y  and seasonal  movements o f  i n d i v i d u a l s ,  I 
a t te m p te d  to  c a p t u r e  and mark m ounta in  g o a t s .  Dur ing  November 1973 ,  a 
base camp (an 8 f t . ,  2 . 4  m, p i c k - u p  camper) was e s t a b l i s h e d  0 . 5  
m i le s  ( 0 . 8  km) e a s t  o f  the  Fred B u rr  R e s e r v o i r ;  and 5-pound ( 2 . 3  kg) 
b lo c ks  o f  s a l t  (NaCl 99%, i n e r t  m a t t e r  1%) were  p la c e d  a t  two l o c a t i o n s  
on th e  s o u t h - f a c i n g  c l i f f s  o f  Fred B u rr  Canyon a p p r o x im a t e ly  1 ,0 0 0  
f e e t  ( 3 0 5  m) above th e  Creek  b o t to m .  Two c l o v e r  t r a p s  were  h a u led  up 
th e  m o u n ta in  s i d e  and assembled n e a r  the  l i c k s .  In  May 1974 ,  the  
t r a p s  w e re  p o s i t i o n e d  and anchored o v e r  the  l i c k s  and t r a p p in g  e f f o r t s  
c o n t in u e d  th roug h  June 1974.
As a b a c k -u p  t e c h n i q u e ,  from F e b ru a ry  th rough A p r i l  1974 ,  I 
a t t e m p t e d  to  c a p t u r e  g o a ts  w i t h  i m m o b i l i z i n g  drugs on the  w i n t e r  range .  
Goats w e re  s t a l k e d  and s h o t  f rom 30 y a rd s  (27  m) o r  le s s  w i t h  a 2cc  
d a r t  c o n t a i n i n g  a measured dosage ( 3 - 4  mg) o f  M-99  ( E t r o p i n e )  u s in g  a 
C a p -c h u r  gun.  On o c c a s i o n ,  persons s t a t i o n e d  a t  v a n ta g e  p o i n t s  in  the  
canyon b o tto m  g u id e d  me by w a l k i e - t a l k i e s  toward g o a t s .
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Im m o b i l i z e d  a n im a ls  were  m easured,  examined f o r  e x t e r n a l  m a la d ie s  
and p a r a s i t e s ,  and marked.  One AF was marked w i t h  a r o p e - f l a g g i n g  
c o l l a r  (C ra ig h e a d  e t  a l ,  1 9 6 9 ) .  An AM and AF w ere  equipped w i t h  AVM 
r a d i o  t r a n s m i t t e r s  (150  MHz f r e q u e n c y )  secured  in  a c r y l i c  c o l l a r s  
(Ream e t  a l .  1 9 7 1 ) .  C o lo re d  M y s t i c  w a t e r p r o o f  t a p e ,  wrapped around  
th e  base o f  each h o r n ,  f u r t h e r  i d e n t i f i e d  im m o b i l iz e d  a n im a ls .  Goats  
w e re  i n t r a m u s c u l a r l y  i n j e c t e d  w i t h  4 0 0 , 0 0 0  u n i t s  o f  P e n i c i l l i n  and 
D ih y d r o s t r e p t o m y c i n  (2cc  C o m b io t ic )  to  p r e v e n t  i n f e c t i o n  and a p p r o p r i a t e  
dosages o f  M 5 0 - 5 0  t o  r e v i v e  th e  a n i m a l .
I l o c a t e d  marked go a ts  v i s u a l l y  on ground censuses and by r a d i o
t e l e m e t r y  from a i r c r a f t .  Radio l o c a t i o n s  were  o b t a i n e d  from a Cessna 
182 a i r p l a n e  e qu ippe d  w i t h  a d o u b le  whip  an tenna  system . An AVM
r e c e i v e r  was used. A t te m p ts  t o  l o c a t e  r a d io - e q u ip p e d  go ats  on w i n t e r
range by ground t r i a n g u l a t i o n  were  t h w a r t e d  by s ig n a l  bounce between  
canyon w a l 1s .
In a d d i t i o n  to  marked g o a t s ,  r e c o g n i z a b l e  i n d i v i d u a l s  a ls o  
f u r n i s h e d  d a ta  on home ra n g e ,  seasonal  and d a i l y  movements, and 
b e h a v i o r .  Un ique o r  deformed horns p r o v id e d  long term i d e n t i f i c a t i o n  
o f  g o a ts  in  the  Fred B urr  herd d u r in g  a l l  o r  p a r t  o f  the s t u d y .
Shedding p a t t e r n s  d i s t i n g u i s h e d  some a n im a ls  f o r  s h o r t  p e r io d s  o f  t im e  
d u r i n g  s p r i n g  and e a r l y  summer.
Movements
Movements, seasona l  home r a n g e s ,  and h ig h  use a re a s  f o r  i n d i v i d u a l  
g o a ts  w e re  d e t e r m in e d  from ground o b s e r v a t i o n s  and t e l e m e t r y  f i x e s .  
R e l o c a t i o n s  w e re  p l o t t e d  on t o p o g r a p h ic  maps and o u t l y i n g  p o in t s  were
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c o n n e c te d  to  d e l i n e a t e  s eason a l  r a n g e s .  Areas o f  r e s u l t i n g  minimum 
polygons  were  measured w i t h  a p o l a r  p l a n i m e t e r  (C ra ig h e a d  e t  a l .  1973)*  
C l u s t e r s  o f  r e l o c a t i o n s  w i t h i n  seasona l  ranges d e s ig n a te d  h igh  use 
a r e a s .  A p p r o x im a t e ly  75 p e r c e n t  o f  r e l o c a t i o n s  from a seasonal  range  
were  used to  e s t a b l i s h  each known a n i m a l ' s  h ig h  use a r e a ( s )  w i t h i n  
t h a t  r a n g e .
H a b i t a t  A n a l y s i s
Throughout  th e  s t u d y ,  each s i g h t i n g  was p l o t t e d  on USGS 7 * 5  
m in u te  t o p o g r a p h ic  maps, and e l e v a t i o n  and g e n e r a l  to p o g r a p h ic  
l o c a t i o n  w e re  re c o rd e d  on d a ta  s h e e t s .  Th is  i n f o r m a t i o n  was e s s e n t i a l  
f o r  d e l i n e a t i n g  d i s t r i b u t i o n  o f  m oun ta in  goats  w i t h i n  t h e i r  range but  
p r o v id e d  l i t t l e  i n s i g h t  i n t o  h a b i t a t  p r e f e r e n c e .
A nswer ing  t h e  f o l l o w i n g  q u e s t io n s  r e q u i r e d  e x a m in a t io n  o f  
f e a t u r e s  o f  g o a t  h a b i t a t  and r e c o r d in g  them f o r  each group on a 
m ic r o s e a  l e .
1) What s p e c i f i c  a re a s  w i t h i n  t h e i r  seasonal  ranges do 
m ounta in  g o a ts  seek  o u t  f o r  t h e i r  d a i l y  a c t i v i t i e s ?
2)  What c h a r a c t e r i s t i c s  o f  th e s e  s i t e s  a r e  they  
s e l e c t i n g  fo r ?
E l e v a t i o n  was r e c o rd e d  to  the  n e a r e s t  40 f o o t  (12 m) co u n to u r  
i n t e r v a l  and d i r e c t i o n  o f  s l o p e ,  o r  e x p o s u r e ,  was d e te r m in e d  f o r  an 
a r e a  w i t h i n  a 15 y a r d  ( 1 3 . 7  m) r a d iu s  o f  each g roup .
S teepness  o f  s lo p e  was re c o rd e d  in  degrees  from h o r i z o n t a l  f o r  
each s i g h t i n g .  The a n g le  o f  s lo p e  was d e r iv e d  by c a l c u l a t i n g  i t s  
t a n g e n t  f rom  a r i g h t  t r i a n g l e  v i s u a l l y  superimposed on a 4 i n c h r l  m i l e
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( 1 0 . 2  c m :1 . 6  km) to p o g r a p h ic  map. A 200 f o o t  (61 m) i n t e r v a l  o f  
e l e v a t i o n  c o n s t i t u t e d  t h e  t r i a n g l e ' s  v e r t i c a l  l e g ,  and the  measured  
d i s t a n c e  a c ro s s  th e  i n t e r v a l  formed i t s  h o r i z o n t a l  l e g .  The t r i a n g l e  
was p o s i t i o n e d  w i t h  th e  observed  go at  a t  t h e  m id p o in t  o f  th e  v e r t i c a l  
l e g .  The v e r t i c a l  d i s t a n c e  must equal  200 f e e t  (61 m) o r  more to
a l l o w  c o n v e n i e n t  measurement o f  th e  h o r i z o n t a l  l e g  in  s te e p  t e r r a i n ,
u n le ss  t o p o g r a p h ic  maps l a r g e r  in  s c a l e  than  4 i n c h i l  m i l e  
( 1 0 . 2  c m :1 . 6  km) were  a v a i l a b l e .  T h is  p re c lu d e d  e x a m in a t io n  o f  s lo p e  
on a s c a l e  com parab le  to  e l e v a t i o n  and e x p o s u re .  Less in v o lv e d  methods  
o f  s lo p e  d e t e r m i n a t i o n  proved to o  s u b j e c t i v e  o r  lacked  u n i f o r m i t y .  
Sources o f  e r r o r  in  o c u l a r  e s t i m a t e s  o f  s lo p e  a n g le  were :
1) o b s e r v a t i o n a l  d i s t a n c e  from th e  s lo p e ;
2)  a n g le  a t  w h ic h  th e  s lo p e  was p e r c e i v e d ;  and
3) t o p o g r a p h ic  n a t u r e  o f  t h e  s lo p e .
These e r r o r s  were  c o n f i rm e d  by comparing o c u l a r  e s t i m a t e s  w i t h  s lo p e
a n g le s  c a l c u l a t e d  by the  method d e s c r i b e d  above.  O c u la r  e s t i m a t i o n  o f  
s lo p e  a n g le  in t y p i c a l  goat  h a b i t a t  embodied the  prob lem  o f  d e c id i n g  
th e  v e r t i c a l  d i s t a n c e  o v e r  which to  measure th e  s lo p e .  S in ce  ledges  
f r e q u e n t e d  by m o u n ta in  go ats  were  g e n e r a l l y  le s s  than 45 degrees in  
s l o p e ,  a sm al l  v e r t i c a l  d i s t a n c e ,  say 5 t o  15 f e e t  ( 1 . 5 “4 . 5  m ) , 
produced s lo p e  v a lu e s  g e n e r a l l y  le s s  than 45 d e g r e e s .  In broken  
t e r r a i n ,  even m odera te  v e r t i c a l  d i s t a n c e s  o f  25 t o  50 f e e t  ( 8 - 1 5  m) 
w e re  d i f f i c u l t  to  v i s u a l i z e  and e s t i m a t i o n  o f  s lo p e  a n g le  became 
guesswork  u n le s s  broad c a t e g o r i e s  o f  s lo p e  were  used. Thus,  
c a l c u l a t i o n  o f  s lo p e  a n g le  v i a  th e  ta n g e n t  f u n c t i o n  c o n s t i t u t e d  a 
c o n s i s t e n t ,  n o n - s u b j e c t i v e  method s e r v i c e a b l e  in g o a t  h a b i t a t .
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Schemes d e s ig n e d  to  c l a s s i f y  h a b i t a t  in  p r e v io u s  s t u d i e s  o f  
m o u n ta in  g o a ts  combined t e r r a i n  and v e g e t a t t o n a l  f e a t u r e s  i n t o  f o u r  to  
e i g h t  broad h a b i t a t  t y p e s .  Such broad d i v i s i o n s  o f  t o p o g r a p h ic ,  
e d a p h i c ,  and v e g e t a t i o n a l  c h a r a c t e r i s t i c s  p r e c lu d e d  p r e c i s e  m easure­
ments o f  th o s e  h a b i t a t  components m ounta in  go a ts  were  s e l e c t i n g .
I n s t e a d ,  I c l a s s i f i e d  s e p a r a t e l y  th e  p r o x im a te  t e r r a i n  and v e g e t a t i v e  
t y p e  o f  each s i g h t i n g .  Many hours o f  o b s e r v in g  goats  and c o n s i d e r a b l e  
m o d i f i c a t i o n  o f  th e  o r i g i n a l  system engendered th e  v e r s i o n  used from  
J u l y  1 9 7 4  t o  June 1975 .
The v e g e t a t i o n a l  scheme was a two component scheme ( u n d e r s t o r y  
and o v e r s t o r y )  p a r a l l e l i n g  t h a t  de v e lop ed  by Daubenmire and Daubenmire  
( 1 9 6 8 ) and m o d i f i e d  by P f i s t e r  e t  a l .  ( 1 9 7 2 ) .  However,  e x i s t i n g  
p l a n t  c o v e r ,  r e g a r d le s s  o f  s u c c e s s io n a l  s t a g e ,  c o n s t i t u t e d  v e g e t a t i v e  
a s s o c i a t i o n s .  The v e g e t a t i v e  a s s o c i a t i o n s  and r e p r e s e n t a t i v e  s p e c ie s  
o f  each a r e  l i s t e d  in  Appendices A and B. Use o f  t h i s  scheme e n t a i l s  
i d e n t i f i c a t i o n  o f  th e  u n d e r s t o r y  ty pe  and dominant o v e r s t o r y  w i t h i n  a 
1 5  y a r d  ( 1 3 . 7  m) r a d iu s  o f  a g i v e n  p o i n t  (a m ounta in  g o a t ) .
The u n d e r s t o r y  types  a r e :
01 )  W a te r  is any f l o w i n g  o r  s ta n d in g  body o f  w a t e r .
0 2 ) Bare  rock  is any u n v e g e ta te d  p a r e n t  m a t e r i a l  such as 
t a l u s  o r  c l i f f .
0 3 ) S n o w f ie ld  is a c l a s s i f i c a t i o n  o n ly  used from May 
th ro u g h  O c to b e r  when snow does no t  dom inate  the  
t e r r a i n  used by g o a t s .
04)  A l p i n e  tu n d ra  occurs  o n ly  on th o s e  peaks no ted  on page 16.
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05 )  Bunchgrass comprises most o f  th e  w i n t e r  range
o f  g o a t s ,  o c c u r r i n g  in a s s o c i a t i o n  w i t h  ponderosa  
p i n e  and D o u g l a s - f i r  on s o u t h - f a c i n g  s lopes  
g e n e r a l l y  be low 6 , 8 0 0  f e e t  ( 2 , 0 7 3  m) e l e v a t i o n .
06)  Grouse w h o r t 1e b e r ry -w o o d ru s h  occurs  on open r id g e s  
and d ry  s lo p e s  above 7 ,0 0 0  f e e t  ( 2 , 1 3 4  m) on a l l  
e x p o s u r e s ,  in  a s s o c i a t i o n  w i t h  a l p i n e  l a r c h ,  
s u b a l p i n e  f i r ,  and w h i t e b a r k  p i n e .
07)  B e a r g r a s s - h e r b  is  found a t  m o d e r a te ly  h igh  
e l e v a t i o n s ,  6 , 6 0 0  f e e t  to  8 ,8 0 0  f e e t  ( 2 , 0 1 2 - 2 , 6 8 2  m ) , 
on dry  t o  mesic  s l o p e s ,  under D o u g l a s - f i r ,  s u b a lp in e  
f i r ,  a l p i n e  l a r c h ,  and w h i t e b a r k  p i n e .
08)  Deciduous shrub grows p r i n c i p a l l y  on t a l u s  s l o p e s ,  
c o u l o i r s ,  and a v a la n c h e  t r a c k s  a t  low e l e v a t i o n s  on 
a l l  e x p o s u r e s ,  b u t  ra n g in g  up to  6 , 5 0 0  f e e t
( 1 , 9 8 1  m) on s o u t h - f a c i n g  s lo p e s .  O v e r s to r y  is 
a b s e n t  o r  c o n s is t s  o f  ponderosa p i n e ,  D o u g l a s - f i r ,  
and lo d g e p o le  p i n e .
0 9 ) E r ic a c e o u s  shrub is  w id e s p re a d  b e n e a th  lo d g e p o le  
p i n e ,  D o u g l a s - f i r ,  grand f i r ,  s u b a lp in e  f i r ,  and 
Englemann spruce  canopy on c o o l ,  m o is t  s lo p e s .
T h is  t y p e  com prises  much o f  th e  u n d e r s to r y  on n o r th  
and e a s t  exposures  between 5 , 0 0 0  and 8 , 0 0 0  f e e t
( 1 , 5 2 4 - 2 , 4 3 8  m) .
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10) S c a t t e r e d  herb  occ u rs  a t  a l l  e l e v a t i o n s  and a s p e c ts  
on summer and w i n t e r  ra nge s .  I t s  name p r o p e r l y  
im p l ie s  a low d e n s i t y  v e g e t a t i v e  a s s o c i a t i o n  o f  
g r a s s e s ,  sedges,  and fo r b s  “ p o ck e te d "  in  a rea s  
w i t h  v e ry  l i m i t e d  s o i l  dev e lo p m e n t .  Such s i t e s  
i n c l u d e  narrow c l i f f  ledges and c rac k s  in  o u tc ro p s  
w h ic h  r e t a i n  adequate  w a t e r  f o r  p l a n t  g ro w th .  
O v e r s t o r y  is s p a r s e .  R e p r e s e n t a t i v e  spe c ie s  on 
summer and w i n t e r  ranges a r e  l i s t e d  s e p a r a t e l y  
(A ppend ix  B ) .
11) H e a t h - h e r b  mat is common on summer range on a l l  
a s p e c ts  in open o r  p a r k la n d  s i t u a t i o n s .  I t  is 
p a r t i c u l a r l y  common in c i r q u e s  on d r i e r  s i t e s  
between 7 , 5 0 0  and 8 , 5 0 0  f e e t  ( 2 , 2 8 6 - 2 , 5 9 1  m) 
e l e v a t i o n .  Dominant s p e c ie s  in  t h i s  a s s o c i a t i o n  
a r e  Phy1 lodoce e m p e t r i f o r m i s  and Carex  spp.
12) S e n e c io -s e d q e  o c c u rs  l o c a l l y  on m o is t  s i t e s  a t  th e  
base o f  c l i f f s  o r  a lo n g  i n t e r m i t t e n t  s tream s in  
c o u l o i r s  between 5 , 5 0 0  and 7 , 0 0 0  f e e t  ( 1 , 6 7 6 - 2 , 1 3 4  m) 
on w i n t e r  ra n g e .  T h is  t y p e  is more common, however,  
on summer range a t  the  head o f  c i r q u e s  near  m e l t in g  
s n o w d r i f t s ,  a lo n g  snowmelt  w a t e r  c o u r s e s ,  and on 
h y d r i c  le d g e s .  O v e r s to r y  s p e c ie s  range from  
D o u g l a s - f i r  to  w h i t e b a r k  p i n e .
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13) M o is t  herbaceous mat p r e v a i l s  below s n o w f ie ld s  and 
o t h e r  g e n t l y  s l o p i n g ,  i r r i g a t e d  s i t e s  in  c i r q u e  
b a s in s  above 7 ,0 0 0  f e e t  ( 2 , 1 3 4  m ) . These a r e  
a l p i n e  1a r c h / s u b a 1p i ne f i r  p a r k la n d s .
14) C reek  bottom is a g e n e r a l  c a te g o r y  encompassing th e  
v e g e t a t i o n  a lo n g  a l l  th e  t r u n k  s t re a m s ,  a ty p e  o f  
v e ry  m in o r  im p o r ta n c e  t o  g o a ts .
T e r r a i n  types  d e s c r i b e  th e  p redom in an t  geomorphic  f e a t u r e  w i t h i n  
a 15 y a r d  ( 1 3 . 7  m) r a d iu s  o f  a m ounta in  g o a t .  Ten t e r r a i n  types  were  
I d e n t  i f i e d :
01)  C l i f f s  w i t h o u t  p r o m in e n t  ledges a r e  bedrock  s lo p es  
e x c e e d in g  4 5 °  and g e n e r a l l y  g r e a t e r  than  6 0 ° .  Steep  
o u t c r o p s ,  f i n s ,  and n e a r l y  v e r t i c a l  w a l l s  c h a r a c t e r i z e  
t h i s  t y p e .  S o i l  deve lop m ent  and p l a n t  g row th  a r e  
r e s t r i c t e d  t o  f r a g m e n ta r y  ledges  and c r a c k s .
02)  C l i f f s  w i t h  p ro m in e n t  ledges a r e  s lo p e s  exce e d in g  
3 0 °  w i t h  much exposed b e d ro c k .  The g e n e r a l  
c o n f i g u r a t i o n  c o n s i s t s  o f  a l t e r n a t e  s te e p  p i t c h e s  
and c o n s p ic u o u s ,  g e n t l y  s lo p in g  le d g e s .  Most s o i l  
deve lopm ent  and p l a n t  g row th  is  l i m i t e d  t o  th e
1 e d g e s .
03)  S l i d e  rock  is rock  d e b r is  ra n g in g  from 6 - inch
(15 cm) t a l u s  t o  l a r g e  b o u ld e r s  accum ula ted  below  
c l i f f s  and a lo n g  f r a c t u r e d  r i d g e s .  Due t o  th e  
g r a n i t i c  n a t u r e  o f  th e  b e d ro c k ,  s c r e e  does not
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o c c u r  on th e  s tudy  a r e a .  P l a n t  growth  is 
commonly s p a rs e  to  n o n e x i s t e n t ;  however ,  t a l u s  
sometimes s u s t a in s  shrub f i e l d s  a t  low e l e v a t i o n s  
and herbaceous g ro w th  in s o i l  pocke ts  a t  h igh  
e l e v a t i o n s .  S lopes do not exceed 60^.
0 4 )  C o u lo i  rs a r e  d e b r i s  chutes  o r  a v a la n c h e  chutes  
found on a l l  exposures  b u t  most p r e v a l e n t  on south  
exposures  between o u tc r o p s  and f i n s .  Most  
c o u l o i r s  accommodate i n t e r m i t t e n t  s t ream  f l o w ,
a t  l e a s t  d u r in g  snowmelt  p e r i o d s .  C o u l o i r s  
c o n t a i n  v a r i a b l e  s o i l  deve lopm ent  r a n g in g  from  
s h a l l o w  s o i l s  s u p p o r t in g  shrubs and s c a t t e r e d  
t r e e s  to  exposed bedrock  and t a l u s .
0 5 ) Broken rock  is rugg ed ,  f r a c t u r e d  bedrock  c r e a t e d  
a lo n g  the  tops o f  many l a t e r a l  r id g e s  and f i n s ,  
p a r t i c u l a r l y  on south  e x p o s u re s .  S p in e s ,  po is ed  
b o u l d e r s ,  and a b r u p t  changes in l o c a l  r e l i e f  
d e p i c t  th e  p r o f i l e  o f  broken ro c k  t e r r a i n .  Poor  
s o i l  deve lopm ent  and s p o t t y  p l a n t  g row th  
c h a r a c t e r i z e  t h i s  t e r r a i n  ty p e .
0 6 ) G l a c i a l l y  e roded bedrock  s lo p e s  a r e  smooth,  
u n d u l a t i n g  s lo p es  o f  l i g h t  g ray  g r a n i t e  not  
e x c e e d in g  40^ i n c l i n a t i o n .  T h is  ty p e  is  l i m i t e d  
t o  summer g o a t  range and p r e v a i l s  in c i r q u e s .
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P oc k e ted  s o i l  în  d e p re s s io n s  and on g e n t l e  s lop es  
o f t e n  s u s t a i n s  lush  seasonal  f l o r a .
0 7 ) P a r k la n d  c o l l u v i a l  s lo p es  encompass any s lo p e  o f  
4 5 °  o r  le s s  s u p p o r t in g  open f o r e s t s  and a s s o c i a t e d  
u n d e r s t o r y  v e g e t a t i o n .  U n i fo rm  s o i l  c o v e r  and 
absence o f  ledges t y p i f y  t h i s  t e r r a i n  ty p e .
0 8 ) F o r e s te d  c o l l u v i a l  s lop es  a r e  p a r k la n d  c o l l u v i a l  
s lo p e s  w i t h  dense f o r e s t s .
0 9 ) C i r q u e  bottoms (deep m a n t le )  a r e  f l o o r s  o f  hanging  
v a l l e y s  (m a in ly  n o r t h  exposures  in  the  s tudy  a r e a )  
c h a r a c t e r i z e d  by g e n t l e  s l o p e s ,  deep s o i l ,  and 
heavy f o r e s t  and e r ic a c e o u s  shrub c o v e r .
1 0 ) S tream  bottoms a r e  a r e a s  a lon g  th e  f l o o r s  o f  a l l  
t r u n k  canyons.  S tream bottom  is a c a t c h - a l l  
te rm  in c l u d i n g  a l l  t e r r a i n  between c l i f f s  and 
s l i d e r o c k  c o n s t i t u t i n g  t h e  lo w er  canyon w a l l s .
F o r e s t s ,  i n t e r r u p t e d  by s l i d e  ro c k  and r i p a r i a n  
meadows, p r e d o m in a te .
T h is  dual h a b i t a t  e v a l u a t i o n  system was used t o  d e te r m in e  th e  
i n f l u e n c e s  o f  t e r r a i n  and v e g e t a t i o n  on h a b i t a t  p r e f e r e n c e ,  and 
d e t e r m i n e  w h ich  m ig h t  b e t t e r  p r e d i c t  h a b i t a t  u t i l i z a t i o n  by m ounta in  
g o a t s .  D i r e c t  o b s e r v a t i o n s  o f  goats  and ground in s p e c t i o n  o f  each  
t e r r a i n  t y p e  and v e g e t a t i v e  a s s o c i a t i o n  f o r  b e d s i t e s  and e v id e n c e  o f  
f e e d i n g  p r o v id e d  i n f o r m a t i o n  on th e  im p o r ta n c e  o f  each ty p e  and 
a s s o c i a t i o n  to  m oun ta in  g o a ts  in  the  s tudy  a r e a .
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D ur ing  November 1974 ,  biomass o f  herbaceous v e g e t a t i o n  was 
sampled on w i n t e r  range in  Fred B u r r  Canyon, us in g  th e  R anked-Set  
Method ( H a l l s  and D e l l  I 9 6 6 ) .  C u r r e n t  annual g row th  o f  14 h i g h l y  
u t i l i z e d  p l a n t  s p e c ie s  was c l i p p e d  from 137 9 - 6  f e e t ^  ( 0 . 9  m^) p l o t s  
and w e ighed in  th e  f i e l d  w i t h  a s p r in g  s c a l e .  O c u la r  w e ig h t  
e s t i m a t e s  w e re  made f o r  a d d i t i o n a l  s p e c ie s .  For most s p e c ie s  f i e l d  
w e ig h ts  were  c o n v e r te d  to  o v e n - d r y  w e i g h t s .  The sampled a r e a  was a 
P P/D F/B unchgrass  v e g e t a t i v e  a s s o c i a t i o n  n o r th  o f  Fred B u rr  R e s e r v o i r .
To a v o id  gross u n d e rs a m p l in g  o f  narrow  le d g e s ,  each t r a n s e c t  sample  
p o i n t  was used i f  two and one h a l f  o f  th e  t h r e e  r e c t a n g u l a r  p l o t s  
c o u ld  be c o r r e c t l y  a r ra n g e d  on th e  g round .  Thus,  h a l f  o f  any one 
p l o t  c o u ld  d a n g le  o v e r  a d r o p - o f f  o r  c o n t a i n  a rock  w a l l .  A rough 
e s t i m a t e  o f  f o r a g e  biomass p e r  a c r e  (ha )  was d e r i v e d .
C o n d i t i o n  and r e l a t i v e  abundance o f  browse p l a n t s  on f i v e  key 
a re a s  o f  w i n t e r  range w e re  i n v e s t i g a t e d .  Numbers o f  e i g h t  s p e c ie s  
o f  shrubs were  re c o rd e d  a lo n g  b e l t  t r a n s e c t s .  Past  u t i l i z a t i o n ,  by 
m oun ta in  g o a t s ,  o f  a l l  a v a i l a b l e  l e a d e r s  was asse s s e d .  Browsing o f  
0 to  33 p e r c e n t  o f  a v a i l a b l e  l e a d e r s  r e c e iv e d  a low use r a t i n g ;
3 4  to  6 7  p e r c e n t  r a t e d  m o d e ra te ;  and 68 t o  100 p e r c e n t  r a te d  h ig h .
To t e s t  n u t r i t i o n a l  v a l u e  o f  p l a n t s  e a te n  by m oun ta in  g o a t s ,  
crude  p r o t e i n  c o n t e n t  o f  9 s h ru b s ,  1 g r a s s ,  1 sedge ,  1 c o n i f e r o u s  t r e e ,  
mosses,  and l i c h e n s  w e re  a n a ly z e d .  Connie Is d a h l  and m y s e l f  c o l l e c t e d  
p l a n t  m a t e r i a l  between 14 and 30 March 1975 from key w i n t e r  range in  
Fred  B u r r  Canyon. Shrub l e a d e r s ,  b lad es  o f  g r a s s ,  e t c .  were  c o l l e c t e d  
in  a random f a s h i o n  from p l a n t s .  C u r r e n t  annual g row th  from a l l
F i g .  6. Locat ions  o f  tagged e v e r g r e e n  ceanothus p l a n t s  
(genera l  v i c i n i t y  o f  l e t t e r s  A and B) on th e  
Fred Burr  w i n t e r  range.  The c l i f f y  a r e a  n o r th  
o f  Fred Burr  R e s e r v o i r ,  d e l i n e a t e d  by a d o t t e d  
p e r i m e t e r ,  was sampled f o r  herbaceous f o r a g e  
p r o d u c t io n .  The heavy n o r t h - s o u t h  d o t t e d  l i n e  
is the  a x is  from which the  l i n e a r  d i s t r i b u t i o n  
o f  mounta in goats  on the Fred B urr  w i n t e r  
range was measured.
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C o n te n ts  o f  9 m oun ta in  g o a t  rumens, 8 h u n t e r - k i l l e d  d u r in g  f a l l  
1 9 7 4  and 1 w i n t e i — k i l l  c o l l e c t e d  in  May 1974,  were  exam ined.  P l a n t  
m a t e r i a l  was i d e n t i f i e d  by th e  a u t h o r  and q u a n t i f i e d ,  as d e s c r ib e d  
by Saunders  ( 1 9 5 5 ) ,  by employees o f  th e  Montana F is h  and Game Research  
L a b o r a t o r y  a t  Bozeman, Montana.
H u n te r  Data
In  1 9 5 9 , t h e  Montana Departm ent  o f  F is h  and Game i n i t i a t e d  a 
h u n t e r  q u e s t i o n n a i r e  wh ich  was m a i le d  each f a l l  to  g o a t  h u n t e r s .
T h is  i n f o r m a t i o n  was re v ie w e d .  I a l s o  d e v is e d  a q u e s t i o n n a i r e  and 
m a i le d  i t  to  p e r m i t  h o ld e r s  in  D i s t r i c t  240 d u r in g  t h e  f a l l s  o f  1973 
and 1 9 7 4 .
E x a m in a t io n  o f  h u n t e r - k i l l e d  g o a t s ,  in  t h e  f i e l d  and a t  lo c a l  
t a x i d e r m i s t s ,  s u p p l i e d  d a ta  on horn deve lopm ent  and age and sex  
c o m p o s i t io n  o f  t h e  h a r v e s t .
Remains o f  12 m ounta in  g o a t s ,  found d u r in g  p e r i o d i c  r e c o n n a is a n c e  
o f  t h e  s tu d y  a r e a ,  p r o v id e d  i n f o r m a t i o n  on sex and age c o m p o s i t io n  o f  
n a t u r a l  m o r t a l i t y .
CHAPTER IV 
RESULTS AND DISCUSSION
Seasonal  D i s t r i b u t i o n
M o u n ta in  g o a ts  in  th e  B i t t e r r o o t  Mountains occupy d i f f e r e n t  
summer and w i n t e r  ra n g e s .  Each t r u n k  canyon in the study a r e a ,  e x c e p t  
Sheafman Canyon, s u p p o r ts  a number o f  a n im a ls  each w i n t e r .  Those 
a n im a ls  o c c u p y in g  w i n t e r  range in  a g i v e n  d r a in a g e  a r e  c o n s id e re d  a 
h e r d ,  f o r  e x am p le ,  th e  Fred B u rr  Canyon h e rd .  From December through  
May, g o a ts  a r e  r e s t r i c t e d  to  t h e i r  r e s p e c t i v e  herd w i n t e r  range and do 
n o t  t r a v e l  between d r a i n a g e s .
The e a s t e r n  4 m i le s  ( 6 . 5  km) o f  the  s o u t h - f a c i n g  canyon w a l l  in  
each d r a i n a g e  c o n s t i t u t e s  th e  w i n t e r  range ( F i g .  7 ) *  W i n t e r  ranges  
a r e  c o n t in u o u s  and c h a r a c t e r i z e d  by s t e e p ,  broken t e r r a i n  in which  
t i e r e d  c l i f f s ,  s k i r t e d  by t a l u s ,  and d i s s e c t e d  by d e b r is  c h u te s  o r  
c o u l o i r s ,  p r e d o m in a te .  Local r e l i e f  f rom d r a in a g e  bottoms to  
i n t e r f l u v i a l  r i d g e t o p s  in c r e a s e s  from abou t  1 , 0 0 0 - 2 , 0 0 0  f e e t  (3 0 5 “
610 m) n e a r  th e  canyon mouths to  3 , 0 0 0 - 4 , 0 0 0  f e e t  (9 1 5 “ 1 ,2 2 0  m) a t  the  
w e s te r n  end o f  w i n t e r  ra nge s .  Exposed bedrock  l i m i t s  most t r e e  and 
dense u n d e r s t o r y  g ro w th  t o  m odera te  s lo p es  and ledges  where  a s o i l  
m a n t le  has d e v e lo p e d .  Only  on t h e  Big Creek  w i n t e r  range do l a r g e  
a r e a s  o f  f o r e s t  grow. E r o s iv e  f o r c e s  o f  w a t e r ,  snow, w in d ,  and g r a v i t y  
p e r p e t u a t e  e a r l y  s u c c e s s io n a l  s t a g e s .
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F ig .  7- D i s t r i b u t i o n  o f  mountain g o a t  w i n t e r  ranges in
the B i t t e r r o o t  s tudy a r e a .  W i n t e r  range in each  
d ra in a g e  begins near  th e  canyon mouth and ex tends  
about 4 m i le s  ( 6 . 4  km) w est  a long the  s o u th -  
f a c in g  canyon w a l l .
W i n t e r  range bo undar ies
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Snow depths  a r e  a p r im a ry  d e t e r m i n a n t  o f  g o a t  d i s t r i b u t i o n  in  
w i n t e r .  S teep s l o p e s ,  s o u t h e r l y  e x p o s u r e s ,  and the  a c t i o n  o f  w e s t e r l y  
winds a f f o r d  th e  e a s t e r n  s o u t h - f a c i n g  canyon w a l l s  w i t h  e x c e l l e n t  
s now -shedding  p r o p e r t i e s .  C o n t r a r i l y ,  on th e  w e s te rn  5"6  m i le s  
( 8 - 9 . 5  km) o f  s o u t h - f a c i n g  canyon w a l l s ,  and the l e n g th  o f  n o r t h - f a c i n g  
w a l l s ,  snow a c c u m u la te s  to  depths o f  5 “ 15 f e e t  ( 1 . 5 - 4 . 5  m) in w i n t e r  
and remains I n t o  s p r i n g .
In  Bear Canyon, w i n t e r  range is  d i v i d e d  i n t o  two p o r t i o n s .  Bear  
C reek  f o r k s  3 m i l e s  ( 4 . 8  km) w es t  o f  the  canyon mouth.  Goats w i n t e r e d  
a lo n g  t h e  main s t re a m  to  a p o i n t  1 m i l e  ( 1 . 6  km) w e s t  o f  the  f o r k s  
where  the  s o u t h - f a c i n g  canyon w a l l  becomes d e n s e ly  t im b e r e d .  The main  
body o f  th e  Bear C reek  herd  w i n t e r e d  a lo n g  th e  south  a s p e c t  o f  th e  
i n t e r f l u v i a l  r i d g e  between Bear Creek  and South Fork  Bear Creek to  
r o u g h ly  1 . 4  m i l e s  ( 2 . 3  km) w e s t  o f  t h e i r  c o n f lu e n c e  ( F i g .  7 ) .  More 
f o r a g e  and b e t t e r  ledg e  deve lop m ent  e x i s t  a lon g  th e  South F o rk .
Goats were  n e v e r  o b se rv ed  d u r in g  w i n t e r  ground and a e r i a l  
censuses o f  Sheafman Canyon. S u i t a b l e  h a b i t a t  is l i m i t e d .  A sm al l  
c l i f f  complex 0 . 7  m i l e  (1 km) long n e a r  th e  canyon mouth o f f e r s  p o t e n t i a l  
w i n t e r  h a b i t a t  b u t  f o r e s t  and t a l u s  dom inate  the re m a in d e r  o f  th e  
s o u t h - f a c i n g  canyon w a l l .  In  a d d i t i o n ,  snow depths a r e  g r e a t e r  in  
Sheafman Canyon because t h e  d r a in a g e  bottom exceeds 6 , 0 0 0  f e e t  ( 1 , 8 3 0  m) 
a lo n g  most o f  i t s  l e n g t h ,  compared to  4 , 5 0 0 - 5 , 0 0 0  f e e t  ( 1 , 3 7 0 - 1 , 5 2 5  m) 
in t h e  o t h e r  canyons.
Goats began moving o n to  w i n t e r  ranges in November. From January  
th ro u g h  May, a n im a ls  were  e v e n ly  d i s t r i b u t e d  in sm al l  groups o v e r
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w i n t e r  ranges between 200 and 2 , 0 0 0  f e e t  (60 and 610 m) above d r a in a g e  
bo tto m s .  D u r in g  J u n e ,  f o l l o w i n g  k i d d i n g ,  mounta in  goats  l e f t  t h e i r  
w i n t e r  ranges and soon reached h ig h  i n t e r f l u v i a l  r id g e s  and th e  
B i t t e r r o o t  D i v i d e  w h ich  c o n s t i t u t e  summer ra nge s .  A l th o u g h  w i n t e r  
ranges w ere  c a s u a l l y  c o v e re d ,  s urveys  from J u ly  th ro u g h  m id -O c to b e r  
1 9 7 4  d i s c l o s e d  o n ly  1 o f  136 g o a t - o b s e r v a t i o n s  on w i n t e r  ra nge s .  Of  
th e  r e m a in d e r ,  132 were  above 7 ,3 0 0  f e e t  ( 2 , 2 2 5  m) and 86 p e r c e n t  were  
u s in g  c i r q u e s  ( p r i m a r i l y  n o r t h ,  s o u th ,  and e a s t  a s p e c t s ) ,  7 p e r c e n t  
s o u t h - f a c i n g  s l o p e s ,  5 p e r c e n t  r i d g e t o p s ,  and 2 p e r c e n t  n o r t h - f a c i n g  
s l o p e s .  C i r q u e  b a s in s  f u l f i l l e d  a l l  h a b i t a t  needs o f  m ounta in  go ats  
in summer, i n c l u d i n g  abundant  lush  f o r a g e ,  w a t e r ,  b e d d in g ,  and escape  
t e r r a i n ,  d u s t in g  s i t e s ,  and v a r i e d  m i c r o c l i m a t e s  to  a i d  in 
t h e r m o r e g u l a t i o n .
M oun ta in  g o a ts  were  more d is p e r s e d  on summer ranges than  w i n t e r  
ranges (T a b le  1 3 ) .  Dur ing  w i n t e r  when deep snow l i m i t s  food  
a v a i l a b i l i t y ,  g o a ts  were  r e s t r i c t e d  to  r e l a t i v e l y  sm al l  a r e a s .  In  
summer, when food and o t h e r  b i o l o g i c a l  re q u i r e m e n ts  were  a v a i l a b l e  o v e r  
r e l a t i v e l y  l a r g e  expanses o f  mounta inous t e r r a i n ,  mounta in  go a ts  were  
d i s p e r s e d ,  as in  w i n t e r ,  th ro u g h o u t  s u i t a b l e  h a b i t a t .  Some areas  on 
summer ranges appeared  more p o p u la r  than  o t h e r s ,  and g o a ts  were  
r e p e a t e d l y  o b s e rv e d  in  them. However, h igh  d e n s i t i e s  o f  an im a ls  d id  
n o t  rem ain  in  th e s e  a re a s  more than  a few hours o r  a day a t  a t im e .
D u r in g  m i d - O c t o b e r ,  go a ts  began a p p e a r in g  on s o u t h - f a c i n g  canyon 
w a l l s  w e s t  o f  w i n t e r  ra n g e s .  T h is  s e c t i o n  o f  t r u n k  canyons c o n s t i t u t e d  
a t r a n s i t i o n a l  range u t i l i z e d  f o r  about  1 month.  Mounta in  go a ts  in  Fred
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B u r r  Canyon s p e n t  much o f  the  r u t  on t r a n s i t i o n a l  range in 1974.
T a b l e  13. A verage  group s i z e  and o b served  in t e r g r o u p  d i s t a n c e  on
summer ( J u l y  t o  17 O c to b er  1974)  and w i n t e r  ranges (J a n u a ry  
to  27 May 1975)  on the  s tudy  a r e a .
Average Average D is t a n c e
No, Groups Group S iz e Between Groups
Summer range 50 2 . 1 7 776 y a rd s  (710  m)
W i n t e r  range 309 1 .4 7 442 y a rd s  (4o4 m)
P o p u l a t i o n  Dynamics
Numbers. M oun ta in  g o a ts  in the  B i t t e r r o o t  Mounta ins  occupy  
d i f f e r e n t  summer and w i n t e r  ra n g e s .  In  w i n t e r ,  each i n v e s t i g a t e d  
canyon ( e x c e p t  Sheafman) s u p p o r te d  a herd o f  g o a ts  which s p e n t  ro u g h ly  
7 months,  mid-November to  m id -J u n e ,  on a r e s t r i c t e d  a r e a  o f  w i n t e r  
ra n g e .  Movements between w i n t e r  ranges d id  no t  o c c u r .  T h e r e f o r e ,  i t  
was f e a s i b l e  to  conduct  s e v e r a l  censuses o f  a canyon d u r in g  th e  
w i n t e r  months and combine th e  maximum counts  f o r  each age and sex  
c la s s  t o  c a l c u l a t e  herd  s i z e .  Only  counts conducted from January  
th ro u g h  27 May were  used to  e s t a b l i s h  herd s i z e s .  Members o f  the  Fred  
B u r r  herd  d i s p l a y e d  p e r e n n i a l  f i d e l i t y  to  t h a t  w i n t e r  range (see  
M i g r a t i o n s  and W i n t e r  Range F i d e l i t y ) .  T h e r e f o r e  counts  f rom  Fred  
B u r r  Canyon d u r in g  th e  3 w i n t e r s  o f  th e  s tudy  p r o v id e d  i n f o r m a t i o n  on 
p r o d u c t i v i t y ,  m o r t a l i t y  r a t e s ,  and s u r v i v o r s h i p .
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D ur ing  155 ground census days o v e r  a 2 . 5  y e a r  p e r i o d ,  I observed  
groups o f  g o a ts  780 t im es  a c c o u n t in g  f o r  1 ,2 7 4  g o a t - o b s e r v a t i o n s . 
"Group"  and " s i g h t i n g "  a r e  used i n t e r c h a n g e a b l y  th ro u g h o u t  the  t e x t  
to  d e n o te  e i t h e r  a s i n g l e  g o a t  o r  s e v e r a l  i n t e r a c t i n g  in c lo s e  
p r o x i m i t y  to  one a n o t h e r  f o r  a p e r io d  o f  t im e .  These 155 days in c lu d e  
o n ly  days d u r in g  w h ic h  g o a ts  w ere  a c t u a l l y  seen.  Of th e s e  t o t a l s ,
126 census d a y s ,  717 g ro u p s ,  and 1 ,1 3 8  g o a t - o b s e r v a t i o n s  were  on 
w i n t e r  ra n g e s .  Fred B u rr  Canyon was chosen f o r  i n t e n s i v e  s tudy  o f  
p o p u l a t i o n  dynamics as w e l l  as a s p e c ts  o f  m ounta in  g o a t  w i n t e r  eco lo g y  
In  Fred B u r r ,  594 s i g h t i n g s  a c c o u n t in g  f o r  960 g o a t - o b s e r v a t i o n s  
r e s u l t e d  f rom  10 ,  2 7 , and 37 days o f  ground census ing  d u r in g  th e  
w i n t e r s  o f  1 9 73 ,  1 9 74 ,  and 1 9 7 5 ,  r e s p e c t i v e l y .  Only t o t a l  c e n s u s e s ,  
censuses d u r in g  which  a l l  o f  the  known w i n t e r  range in a canyon was 
s u r v e y e d ,  w ere  used t o  c a l c u l a t e  herd  s i z e s .  The c a l c u l a t e d  s i z e  o f  
th e  Fred  B u r r  herd  was 29 in  1973 ,  32 in  1974 ,  and 27 in 1975 based on 
7 ,  9 ,  and 21 t o t a l  censuses o f  the  w i n t e r  range .
The a c c u ra c y  o f  herd  counts  and age and sex c l a s s i f i c a t i o n  
u n d o u b te d ly  improved d u r in g  th e  c ours e  o f  the  s tudy  f o r  s e v e r a l  
r e a s o n s .
1) P r o g r e s s i v e l y ,  more w i n t e r  censuses were  conducted  
f rom  1973 to  1975.
2)  W i n t e r  c e nsus ing  e f f i c i e n c y  improved w i t h  th e  use  
o f  a snowmobile  in  1975.  More t im e  was s pe nt  
s c an n in g  and le s s  t im e  spent  t r a v e l i n g .
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3)  Sam pl ing  p r o f i c i e n c y  improved through  
f a m i l i a r i z a t i o n  w i t h  t e r r a i n  u t i l i z e d  
by m o u n ta in  go a ts  and the b o u n d a r ie s  o f  
w i n t e r  ra nge s .
F i g s .  8 and 9 compare f r e q u e n c y  d i s t r i b u t i o n s  f o r  numbers o f  
go ats  o b s e rv e d  on t o t a l  censuses o f  Fred B u r r  Canyon. H is togram s f o r  
1975 a r e  n e a r l y  c o m p le t e ,  w h i l e  th e  h is to g ram s  f o r  1973 and 1974 a r e  
d i s c o n t in u o u s  and show l i t t l e  c e n t r a l  te n d e n c y .  T h is  r e f l e c t s  th e  
e f f e c t  o f  sample s i z e  upon t h e  d i s t r i b u t i o n s .  In  o r d e r  t o  compensate  
f o r  th e  few censuses made in 1 9 7 3 , a p r o p o r t i o n a l i t y  e q u a t io n  was 
used to  e s t i m a t e  th e  Fred  B u r r  herd  s i z e .  T h is  e q u a t i o n .
mean no. k id s  mean no. k id s
p e r  census 1 9 7 5  = p e r  census 1973
maximum no. o f  X
known k id s
assumes t h a t  t h e  mean p r o p o r t i o n  o f  go ats  observed  in an age a n d / o r  sex  
c la s s  is equa l  in 1973 and 1975. T h is  assumes t h a t  s î g h t a b î l î t y  
( p r o b a b i l i t y  o f  s e e in g  g o a t s )  is equal d u r in g  th e  2 w i n t e r s .  By s o l v i n g  
th e  e q u a t io n  f o r  each c la s s  and summing + %2 + ' * * ^ 6 '  ^ t o t a l  
e s t i m a t e d  herd  o f  36 was d e r i v e d  f o r  1973 ( T a b le  1 4 ) .  T h is  must be 
c o n s id e r e d  a c o n s e r v a t i v e  e s t i m a t e  as th e  c la s s  means f o r  1973 a r e  
p r o b a b ly  low due t o  l e s s e r  sam p l in g  p r o f i c i e n c y  o f  th e  o b s e r v e r  in
1973.  Using  t h i s  same method to  e s t i m a t e  c la s s  s i z e s  f o r  1974,  
y i e l d e d  a herd  e s t i m a t e  o f  28 g o a t s ,  4 fe w e r  a n im a ls  than th e  observed  
t o t a l  o f  32 .  T h is  f u r t h e r  suggests  t h a t  us ing  th e  1975 r a t i o s  f u r n i s h e s  
a c o n s e r v a t i v e  e s t i m a t e  o f  t h e  1973 herd  s i z e .
F ig ,  8 . Frequency d i s t r i b u t i o n s  o f  w i n t e r  range ground  
censuses (J a n u a ry -M a y ) o f  Fred B u rr  Canyon.  
Only t o t a l  censuses a r e  shown.
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T a b l e  14. E s t im a te d  s i z e  o f  th e  Fred B u rr  g o a t  herd in 1973* E s t im a t e  
deduced us ing  th e  p r o p o r t i o n a l i t y  e q u a t io n  d e s c r ib e d  in t e x t
1 9 7 3 1 9 7 4 1975
T o t a l  C a l c u l a t e d  by 
C ohort  C o m p le t io n 2 9 3 2 2 7
K 9 / 9 . 2 7 / 4 . 6 4
No. O b s e r v e d / Y 3 / 4 . 7 6 / 5 . 3 5
No. C a l c u l a t e d 2M 2 / 4 . 8 2 / 3 . 6 2
w i t h  1 9 7 5  R a t i o 2F 3 / 2 . 2 1 / 0 . 9 2
o f  Means^ AM 4 / 3 . 3 6 / 6 . 3 5
AF 8 /1  1 .6 9 / 6 . 6 9
E s t im a te d  Herd 3 6 ( + ) 2 8 ( + ) 2 7
^see F i g .  8
Censusing o f  o t h e r  d ra in a g e s  in  the  B i t t e r r o o t  Mounta ins  in 1973 
and 1 9 7 4 ,  p r i m a r i l y  y i e l d e d  i n f o r m a t i o n  on m oun ta in  g o a t  d i s t r i b u t i o n  and 
h a b i t a t  use in  thos e  canyons.  Herd s i z e s ,  c a l c u l a t e d  by th e  c o h o r t "  
c o m p le t io n  m ethod,  based on 1975 w i n t e r  ce ns us e s ,  app e a r  in T a b l e  15* 
T h re e  w i n t e r  censuses in  Sheafman Canyon in 1974 and 1975 r e s u l t e d  in  no 
s i g h t i n g s  o r  s ig n  o f  g o a t s .  O b s e r v a t io n s  from d r a in a g e s  o t h e r  than Fred  
B u rr  a r e  f r e q u e n t l y  lumped in  the  t e x t .
A e r i a l  c e n s u s e s . On 9 May 1974 ,  and 26 May 1975 ,  a e r i a l  censuses o f  th e  
s tu d y  a r e a  and a d j a c e n t  d r a in a g e s  were  f lo w n .  The r e s u l t s  o f  th e s e  f l i g h t s  
and p r e v io u s  f l i g h t s  by personne l  o f  the  Montana Departm ent  o f  F is h  and 
Game a p p e a r  in  T a b l e  16 and F i g .  10. Comparing th e  1 9 4 8 -1 9 5 7  f l i g h t s  to  
th o s e  o f  1 9 6 6 - 1 9 7 5 , th e  a v e r a g e  number o f  go a ts  o b se rv ed  per  d r a in a g e
Herd sizes and composition ca lcu la ted by cohort-complet ion from ground censuses o f  w in te r  ranges during 1975- 
Also shown Is the composit ion o f  the study area goat popula t ion during summer 1974, and the estimated s ize 
o f  each herd during w in te r  1975»
No. Herd Composition No./Percent
jge
Total
Censuses
No. A l l  
Censuses
No. Goats 
Class i f  led
Max imum 
Count
Herd
Size K Y 2M 2F AM AF
Estimated 
Herd Size
1 3 10 i i® 11 1/10 1/10 0/0 1/10 5/50 2/20 30
;e 3 4 22 10 12 1/8.3 1/8.3 1/8.3 0/0 3/25 6/50 14
L 1 2 4 23 13 20 3/15 1/5 1/5 1/5 7/35 7/35 27
Sheafman 2 2 0 0 0 - - - - - - -
M i l l 2 2 19 11 14 1/7.1 1/7.1 2/14.3 0/0 5/35.7 5/ 35.7 20
Blodgett 3 3 50 26 27 5/18.5 3/11.1 1/3.7 1/3.7 8/ 29.6 9/ 33.3 35
Tota l  f o r 11/ 7/ 5/ 3 / 28/ 29/
A l l  Six 11 16 124 71 84 13.3 8.4 6.0 3.6 33.7 34.9 126
Fred Burr '73 6 9 148 23 29 9/31.0 3/10.3 2/6 .9 3/10.3 4/ 13.8 8/ 27.6 36
Fred Burr '74 8 23 287 32 32 7/21.9 6/18.8 2/6 .3 1/3.1 6/18.8 9/ 28.1 32
Fred Burr '75 21 35 357 21 27 4/14.8 5/18.5 2/7.4 2/7 .4 5/18.5 9/ 33.3 27
Fred Burr 20/ 14/ 6/ 6/ 15/ 26/
1973-1975 35 67 792 76 88 22.7 15.9 6.8 6.8 17.0 29.5 -
Study Area 15/ 12/ 7/ 5/ 33/ 38/
(7 Drainages) 1975 32 51 481 92 111 13.6 10.9 6.4 4.5 30.0 34.5 153
Study Area Data gathered on ground surveys July to mid- 19/ 15/ 1/ 6/ 44/ 47/
Summer 1974 October, 132 goat-observations 14.4 11.4 0.8 4.5 33.3 35.6
^ inc ludes 10 c la s s i f i e d  and one unc lass i f ied  mountain goats. ONo
F ig .  10. Trends in a e r i a l  censuses o f  th e  s tudy  a r e a  and
Hunting D i s t r i c t  240.  Average number o f  goats  was 
c a l c u l a t e d  by d i v i d i n g  t o t a l  number o f  goats  
observed by t o t a l  d ra ina ge s  surveyed ( e x c l u s i v e  o f  
Sheafman Canyon). Graphs were  p l o t t e d  from d a ta  
c o l l e c t e d  by personnel  o f  the  Montana Department o f  
Fish and Game and the a u t h o r .
D i s t r i c t  240  
Study a re a  o n ly
1 9 7 5 ^ E x c lu s iv e  o f  Big Creek Canyon
Av. No. G o a ts  Observed /  D r a i nage
Ui 00
CO
w
A i r  M in .  /  G o a t  O b s e r v e d
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d e c l i n e d  and a i r  t im e  per  g o a t  in c r e a s e d  d u r in g  the  l a t t e r  p e r io d  in 
H u n t in g  D i s t r i c t  2 4 0 . F ig u r e s  f o r  both c a t e g o r i e s  remained about  the  
same f o r  th e  s tu d y  a r e a .
Tab l e  16 . Numbers o f goats counted on a e r i a l surveys by personne l o f
t h e  Montana Departm ent  o f F ish and Game d u r in g May.
Dra i nage 1948 1 9 5 0 1 9 5 4  1 9 5 5 1957 1 9 6 6 1 9 6 7 ^ 1 9 7 4 ^ 1 9 7 5 ^
Big 1 1 7 10 12 6 6 0 1 9
Sweathouse - - 2 6 3 - - 6 2
Bea r 4 3 6 9 3 3 - 6 6
Fred B u r r 7 8 5 6 7 4 12 8 9
Sheafman - - - 0 - - 0 0 0
Mi 1 1 1 4 2 6 3 3 1 3 3
B 1 o d g e t t 18 1 6 8 5 1 1 3 8 5
^Goats ob se rv ed  by Idaho D epartm ent  o f  F ish  and Game b i o l o g i s t s .
^Survey  by th e  a u t h o r  and John F i r e b a u g h ,  b i o l o g i s t  f o r  Montana D e p a r t ­
ment o f  F ish  and Game.
^Survey by the  a u t h o r .
In  1 9 7 5 , maximum ground counts  o f  m ounta in  goats  exceeded a e r i a l  
counts  in  f i v e  o f  s i x  d r a in a g e s  in  the  s tu d y  a r e a .  In the  o t h e r  (B ig  
C reek  C a n y o n ) ,  19 go ats  w e re  s p o t t e d  from the a i r  compared to  11 
o b s e rv e d  on the  o n ly  t o t a l  ground census o f  the  w i n t e r  ra n g e .  In  th e  
s e v e n th  c anyon ,  Sheafman, go ats  were  n e v e r  observed  on a e r i a l  s u r v e y s .
In  1 9 7 5 , th e  mean counts  from ground censuses In  each d r a in a g e  o f  
the  s tu d y  a r e a  exceeded a e r i a l  counts by a lm o s t  40 p e r c e n t .  Th is  
o c c u r r e d  d e s p i t e  th e  f a c t  t h a t  19 go ats  in Big Creek is the  second
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h i g h e s t  f i g u r e  re c o rd e d  f o r  any canyon in  the B i t t e r r o o t  Range s in c e  
a e r i a l  census i ng began in 1948.
E s t im a t e d  herd  s i z e s . A f t e r  i n t e n s i v e  work in Fred B u r r  Canyon,
1 f e e l  s i x  c e n s u s e s ,  and p r e f e r a b l y  more,  a r e  needed f o r  c a l c u l a t i n g  
he rd  s i z e s .  Censuses conducted from l a t e  March to  e a r l y  May 
c o n s i s t e n t l y  p r o v id e d  th e  l a r g e s t  c o u n ts .  I n s u f f i c i e n t  numbers o f  
censuses w ere  conducted  in a l l  o t h e r  d r a in a g e s  w i t h i n  th e  s tudy  a r e a .  
Thus,  herd  s i z e s  w e re  e s t i m a t e d  f rom ground and a e r i a l  censuses and 
i n d ic e s  such as t r a c k  and p e l l e t  group d e n s i t i e s  on w i n t e r  ranges .
O th e r  f a c t o r s  t a k e n  i n t o  c o n s i d e r a t i o n  w ere :  1) d a te s  and w e a th e r
c o n d i t i o n s  o f  censuses;  2)  v i s i b i l i t y  o f  w i n t e r  ranges from r e s p e c t i v e  
d r a in a g e  t r a i l s  ( t r a i l s  on the  south  s i d e  o f  c r e e k  bottoms a f f o r d e d  a 
b e t t e r  v ie w  o f  w i n t e r  ranges th a n  th o s e  on th e  n o r t h  s i d e ;  and 3) 
n a t u r e  o f  w i n t e r  range ( e x t e n s i v e  f o r e s t  in B ig  Creek  Canyon h in d e r e d  
o b s e r v a t i o n s ) .  A l th o u g h  d e r i v e d  somewhat less  than s c i e n t i f i c a l l y ,  I 
b e l i e v e  th e s e  e s t im a t e s  a r e  n e a r  a c t u a l  herd  s i z e s  (T a b le  1 5 ) .
My e s t i m a t e s  a v e ra g e  22 p e r c e n t  h i g h e r  than those  r e p o r t e d  by 
Casebeer  e t  a l .  ( 1 9 5 0 ) .  They d e r iv e d  t h e i r  e s t i m a t e s  from 9 hours and 
1 5  m in u te s  o f  a e r i a l  s urveys  conducted  in  17 o f  th e  20 m a jo r  canyons  
o f  t h e  B i t t e r r o o t  Range d u r in g  September 19^7. Those surveys  y i e l d e d  
111 o b s e rv e d  g o a t s .
C asebeer  e t  a l .  ( 1 9 5 0 )  termed t h e i r  e s t i m a t e  o f  310 go ats  in  th e  
B i t t e r r o o t  Range (265  in  H u n t in g  D i s t r i c t  24o)  “ c o n s e r v a t i v e . "  In  1975 ,  
John F i r e b a u g h  ( p e r s .  comm.) e s t im a t e d  2 5 0 - 3 5 0  m oun ta in  g o a ts  in  
D i s t r i c t  2 4 0 .  My herd  e s t im a t e s  t o t a l  153 g o a ts  f o r  th e  s tu d y  a r e a .
6 4
R e s u l t s  o f  a e r i a l  s u rveys  and p e rs o n a l  ground r e c o n n a is s a n c e  o f  o t h e r  
d r a in a g e s  in  D i s t r i c t  240 sugg est  a l i k e  number o f  go ats  i n h a b i t i n g  
d r a in a g e s  o u t s i d e  th e  s tudy  a r e a ,  o r  a t o t a l  p o p u l a t i o n  in D i s t r i c t  
240 o f  a p p r o x i m a t e l y  300.
P o p u l a t i o n  s t r u c t u r e . P o p u la t io n  s t r u c t u r e  is based on censuses  
o f  w i n t e r  ranges from January  th roug h  27 May. Based on minimum herd  
s i z e s  c a l c u l a t e d  by c o h o r t - c o m p l e t i o n ,  th e  p e r c e n t  c o m p o s i t io n  o f  sex  
a n d / o r  age c la s s e s  was computed f o r  each herd ( T a b l e  1 5 ) -  Of 110 
d i f f e r e n t  g o a ts  w i n t e r i n g  on the  s tu d y  a re a  in  1 9 7 5 » 75 p e r c e n t  were  
2 y e a r s  o f  age o r  o l d e r .  S i m i l a r l y  aged p o p u la t i o n s  were  r e p o r t e d  on 
by Anderson ( 1 940)  in W a s h in g to n ,  Casebeer  e t  a l .  (1 9 5 0 )  in  Montana,  
Chadwick (1 9 7 4 )  in  G l a c i e r  N a t i o n a l  P a r k ,  and Vaughan (1 9 7 5 )  in 
Oregon. Brandborg (1 9 5 5 )  and Hibbs e t  a l .  (1 9 6 9 )  i n v e s t i g a t e d  
p o p u l a t i o n s  in  Idaho and C o lo ra d o  in w h ich  2 - y e a r - o l d  and a d u l t  c la s s e s  
c o n s t i t u t e d  o n ly  51 p e r c e n t  o f  a l l  a n im a ls .  Data  from 3 y e a r s  in  F red  
B u r r  Canyon i n d i c a t e  t h a t  r e c e n t  d e c l i n e s  in n a t a l i t y  a r e  r e s p o n s i b l e  
f o r  t h e  agedness o f  th e  p o p u l a t i o n  (T a b le s  15 and 17 )*
Females ac co u n te d  f o r  53 p e r c e n t  o f  th e  a d u l t  p o p u l a t i o n  in th e  
s tu d y  a r e a . Brandborg (1 9 5 5 )  in t h e  S e l k i r k  Range and a lon g  the S e 1way 
R i v e r ,  Anderson ( 1 9 4 0 ) ,  and Hibbs e t  a l .  (19^9 )  r e p o r t e d  t h a t  fem ales  
com pr ised  5 0 ,  59» 5 4 ,  and 51 p e r c e n t  o f  a d u l t  numbers. Chadwick (19 73  
and 1974)  found A F: AM r a t i o s  o f  6 7 : 3 3  in th e  Swan Range and 6 2 : 3 8  in  
G l a c i e r  N a t i o n a l  P a r k .  The sex r a t i o  f o r  2 - y e a r - o l d s  in th e  B i t t e r r o o t s  
f a v o r e d  m a le s ,  5 9 : 4 1 ,  compared w i t h  4 0 : 6 0  in  G l a c i e r  N a t i o n a l  P a r k .
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T a b l e  17- M oun ta in  g o a t  herd  s t r u c t u r e  d u r in g  w i n t e r . ^
Number : 100 A d u l t  Females
Herd (s )
Number 
Cl a s s 1f 1ed Kid Y e a r l  1 ng 2 - Y e a r - O 1d
Adu 1 t  
Male
F red B u r r  1973 2 9 113 38 63 5 0
F red B u r r  1974 3 1 7 8 6 7 33 67
F red B u r r  1975 2 7 44 56 44 56
Remain ing d r a in a g e s  
In  s tu d y  a r e a  1975 83 38 24 28 97
Study a r e a  1975 110 39 3 2 3 2 87
Study a r e a  1974^ 132*^ 40 3 2 1 5 9 4
^7 A p r i l  is  th e  a p p r o x im a te  d a te  o f  comparison as maximum numbers in 
each sex a n d / o r  age c la s s  were ob se rv ed  b e f o r e  o r  d u r in g  e a r l y  A p r i l  
each y e a r .
^Data o b t a i n e d  f rom  ground surveys  o f  summer range from J u ly  to  O c to b er
1974 .
^May I n c l u d e  r e o b s e r v a t i o n s  o f  th e  same I n d i v i d u a l s .
P r o d u c t i v i t y  and s u r v i v o r s h i p . From January  1973 to  May 1975 ,
K:AF r a t i o s  on w i n t e r  ranges p r o v id e d  I n f o r m a t i o n  on r e p r o d u c t i v e  success  
( T a b l e  1 7 ) .  A l l  age c la s s e s  were c o n c e n t r a t e d  and more e a s i l y  observed  
In  l a r g e  numbers a t  t h i s  t im e  o f  y e a r  than d u r in g  summer and f a l l .
D u r in g  w i n t e r  1 9 75 ,  15 Ks and 38 AFs (39  K s : 100 AFs) were  known to  
I n h a b i t  th e  s tudy  a r e a .  A l th o u g h  th e y  In c lu d e  2Fs In  th e  a d u l t  c l a s s ,  
most I n v e s t i g a t o r s  r e p o r t  K:AF r a t i o s  between 50 and 80 p e r  100. Only  
Brandborg (1 9 5 5 )  In  th e  S e l k i r k  Mounta ins  d u r in g  f a l l  1950 and w i n t e r  
1 9 5 1  and a lo n g  th e  Salmon R i v e r  from s p r in g  1949 to  w i n t e r  1950 ,
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and Cowan (1 9 4 4 )  i n Canadian n a t i o n a l  parks  in  19^3 found r a t i o s  
c om pa rab le  to  m in e .
Data  f rom s y s t e m a t i c  surveys  o f  summer ranges from J u ly  th roug h  
e a r l y  O c to b e r  1974 y i e l d e d  a K:AF r a t i o  o f  4 0 :1 0 0 .  T h is  suggests  
m in im a l  k id  m o r t a l i t y  between summer and m i d - w i n t e r .  Brandborg ( 1 9 5 5 ) ,  
Casebeer  e t  a l .  ( 1 9 5 0 ) ,  and o t h e r s  concur  t h a t  most l o s s e s ,  in  a l l  age 
g r o u p s ,  p r o b a b ly  o c c u r  d u r in g  w i n t e r .
D u r in g  3 w i n t e r s  in  Fred B u rr  Canyon, th e  number o f  k id s  observed  
on w i n t e r  range were  9 in 1973 ,  7 in 1974 ,  and 4 in  1975 ,  w i t h  no 
e v id e n c e  o f  t w i n n i n g .  The r e s p e c t i v e  numbers o f  AFs were 8 ,  9 ,  and 9.  
However, p r o d u c t i v i t y  was p r o b a b ly  lo w e r  in  1973 than th e s e  f i g u r e s  
i n d i c a t e  because s e v e r a l  a d u l t  fe m a le s  were  b e l i e v e d  unaccounted f o r  
( T a b l e  1 4 ) .  As e a r l y  as January  o f  t h a t  y e a r  w h i l e  m a te rn a l  bonds were  
y e t  s t r o n g ,  6 o f  21 o b s e r v a t i o n s  o f  AFs in F red B urr  were  AFs w i t h o u t  
yo u n g .
Two 6 -d a y  s u rv e y s  acro ss  k id d in g  a r e a s  in F red B u r r  Canyon d u r in g  
l a t e  May and e a r l y  June 1975 s u b s t a n t i a t e d  low p o s t -p a r tu m  r e p r o d u c t i v e  
success .  On ly  t h r e e  o f  seven AFs were  observed  w i t h  o f f s p r i n g  each  
month.  On 10 June 1975 ,  f i v e  AFs were  l o c a t e d  in Sweathouse Canyon,  
o n ly  two w i t h  young.  These f i g u r e s  i n d i c a t e  42 p e r c e n t  p r o d u c t i v i t y .
Members o f  t h e  Fred B u rr  g o a t  herd d i s p l a y e d  p e r e n n i a l  f i d e l i t y  to  
t h a t  w i n t e r  range (see  M i g r a t i o n s  and W i n t e r  Range F i d e l i t y ) .  T h e r e f o r e ,  
com par ison  o f  herd  c o m p o s i t io n  in  F red B urr  Canyon d u r in g  3 w i n t e r s ,  
as c a l c u l a t e d  by c o h o r t - c o m p l e t i o n ,  p r o v id e d  an e v a l u a t i o n  o f  s u r v i v a l  
r a t e s .  S in c e  th e  herd  s i z e  in 1973 was p ro b a b ly  an u n d e r e s t im a t e  o f
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one o r  more age c l a s s e s ,  s u r v i v o r s h i p  between w i n t e r  1973 and 1974  
a p p e a rs  b e t t e r  than  a c t u a l l y  o c c u r r e d .  Changes in herd c o m p o s i t io n  
from w i n t e r  1 974 to  1975 a r e  b e l i e v e d  an a c c u r a t e  r e p r e s e n t a t i o n  o f  
s u r v i v o r s h i p  from A p r i l  to  A p r i l  o f  th o s e  2 y e a r s .  T a b le s  17 and 18 
summarize i n f o r m a t i o n  on s u r v i v a l  r a t e s .  From 1973 to  1974 and 1974 
t o  1 9 7 5 ,  s u r v i v o r s h i p  was 67 and 71 p e r c e n t  f o r  k i d s ;  100 and 67 
p e r c e n t  f o r  y e a r l i n g s ;  100 and 63 p e r c e n t  f o r  2 - y e a r - o l d  and o l d e r  
m a le s ;  and 9 1  and 82 p e r c e n t  f o r  2 -y e a i—o l d  and o l d e r  fe m a le s .
H u n t in g  a c c o u n te d  f o r  s e v e r a l  losses  in  Fred B u r r  Canyon
d u r i n g  t h e  f a l l s  o f  1973 and 1974. Four a n i m a l s ,  2 AFs and 2 AMs,
were  k i l l e d  by h u n te rs  on f a l l  o r  w i n t e r  range in  1973. Assuming 
p e r e n n i a l  l o y a l t y  to  w i n t e r  r a n g e ,  a t  l e a s t  one more 2 - y e a r  o r  o l d e r  
fe m a le  and two 2 - y e a r  o r  o l d e r  males must have comprised th e  1 9 7 3  
herd th a n  census f i g u r e s  i n d i c a t e d .  Th re e  AMs w ere  s h o t  on f a l l  o r  
w i n t e r  range in  F red  B urr  in  1974 ,  wh ich  acco unts  f o r  a l l  lo sses  in
t h i s  group from 1974 t o  1975.
Reg ard ing  th e  197^ and 1975 herd c o m p o s i t io n  in  Fred B u rr  
Canyon, m o r t a l i t y  was e v e n ly  d i s t r i b u t e d  among a l l  age c l a s s e s .  A d u l t  
males w ere  n o t  exempt f rom n o n - h u n t e r  m o r t a l i t y  d u r in g  t h i s  p e r i o d ,  
as one w i n t e i — k i l l e d  AM was d is c o v e r e d  in  m i d - A p r i l  1975 .  Kids  
s u f f e r e d  t h e  g r e a t e s t  n a t u r a l  m o r t a l i t y  o f  any c o h o r t  in  F red B urr  
Canyon. These lo sses  o c c u r r e d  r o u g h ly  between 10 and 22 months o f  age  
as A p r i l  was t h e  month in  which peak numbers o f  g o a t s ,  in  a l l  c l a s s e s ,  
w e re  o b s e r v e d .  Losses among k id s  between p a r t u r i t i o n  and 10 months  
o f  age remain unknown s i n c e  s urveys  d u r i n g  June 1973 and 1974 were  not
Table 18, S u rv ivo rsh ip  and m o r t a l i t y  ra tes o f  the Fred Burr  g o a t  herd based upon herd  c o m p o s i t i o n  i n  e a r ly  
sp r ing  as ca lc u la te d  by cohor t -com p le t ion .
Class Compos i t i o n No./Percent
Unclas- Herd Per- Herd No. Hunting Natura l Total 
Year K Y 2M 2F AM AF s l f i e d ^  Size cent Size S urv iv ing  M o r t a l i t y  M o r t a l i t y  M o r t a l i t y
1973
Annual 
M o r ta l I t y
Annual 
Mortal I t y
1975
29 36'
-5  17.2
32 32
- 8  25.8
27
25 4/11.1 7/19.4 11/30.6
27 23 3/9 .4 6/18.8 9/ 28.1
Two Year 
Mortal I t y -13 21.7 7/10.3 13/19.1 20/29.4
^Not Included In m o r t a l i t y  c a lc u la t io n s .
Est imated,  see sec t ion  on Numbers.
^ C a lc u lâ t Ions are based on nine AFs counted on 6 A p r i l .  An AF, t r a n q u i1ized and marked on 10 February 1974, 
is be l ieved to  have died p r i o r  to  6 A p r i l .  The carcass o f  another AF was discovered on 15 A p r i l .  This AF 
d ied less than a week before (snow e a r l i e r  In the week had not covered her carcass) ,  thus on ly  8 AFs 
surv ived through e a r ly  s p r i n g .
^ C a lc u lâ t Ions are based on f i v e  AMs although one died dur ing A p r i l .
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conducted  to  o b t a i n  p o s t - p a r t u m  K:AF r a t i o s .  However,  p r o d u c t i v i t y  
f i g u r e s  f rom th r o u g h o u t  th e  s tudy  a re a  d u r in g  summer 197^ were  
c om parab le  to  f i g u r e s  o b t a i n e d  on w i n t e r  ranges th e  ensuing w i n t e r  
( T a b l e  1 7 ) .  T h is  I n d i c a t e s  t h a t  K m o r t a l i t y  from summer to  e a r l y  
s p r i n g  was n e g l i g i b l e .  I t  seems l i k e l y  t h a t  m o r t a l i t y  between 10 
and 22 months o f  age o c c u r r e d  p r i m a r i l y  d u r in g  s p r in g  on w i n t e r  range  
a f t e r  g o a ts  have endured the ravages o f  w i n t e r  f o r  s e v e r a l  months.  
Brandborg (1 9 5 5 )  r e p o r t e d  low s u r v i v a l  r a te s  o f  Ks and low p r o d u c t i v i t y  
f o l l o w i n g  w i n t e r s  c h a r a c t e r i z e d  by p e r io d s  o f  ex t re m e  c o ld  w i t h  deep  
and c r u s t e d  snow. He a t t r i b u t e d  t h i s  to  lowered a v a l i a b i l i t y  o f  foods  
and use o f  th o s e  o f  poor  n u t r i t i o n a l  q u a l i t y .  Cowan (1950 )  blamed 
s e v e r e  w i n t e r  c o n d i t i o n s  in  19^3 as the cause o f  poor K s u r v i v a l  in  
Canadian  P a r k s .  Edwards (1 9 5 6 )  ob se rv ed  t h a t  go at  p o p u la t i o n s  had 
s t i l l  n o t  re c o v e r e d  in  1953 from d e c l i n e s  d u r in g  harsh  w i n t e r s  o f  
th e  mÎ d - 1 9 4 0 ' s . Across t h e  B i t t e r r o o t  V a l l e y  from my study a r e a .  
R id e o u t  ( 1 9 7 4 )  found h ig h  K and Y s u r v i v a l  -  72 and 98 p e r c e n t  -  
f o l l o w i n g  th e  m i ld  w i n t e r  o f  1 9 7 2 -7 3  as compared w i t h  67 and 100 
p e r c e n t  in t h e  B i t t e r r o o t  M ounta ins  t h a t  same y e a r .  F o l lo w in g  th e  
harsh  w i n t e r  o f  1 9 7 1 - 7 2 ,  R id e o u t  (1 9 7 4 )  found K and V s u r v i v a l  o f  
o n l y  27  and 41 p e r c e n t .  Y e t ,  p r o d u c t i v i t y  d u r in g  a l l  4 y e a r s  o f  
R i d e o u t ' s  i n v e s t i g a t i o n  remained c o n s t a n t  a t  7 7 “ 84 Ks/ lOO AFs in  
c o n t r a s t  to  my f i n d i n g s  in  the  B i t t e r r o o t s .
E f f o r t s  to  d e t e r m i n e  th e  c a u s e ( s ) f o r  d e c l i n i n g  r e p r o d u c t i v e  
r a t e s  began d u r in g  f a l l  1974. Cheatum and Sever  i nghaus (1 9 5 0 )  
foun d  t h a t  f e r t i l i t y  o f  w h i t e - t a i l e d  de e r  was a d i r e c t  r e f l e c t i o n
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o f  n u t r i t i o n ,  and t h a t  poor q u a l i t y  f o r a g e ,  l a c k  o f  a v a i l a b i l i t y  due 
t o  snow d e p t h s ,  and long p e r io d s  o f  r e s t r i c t i o n  and c o m p e t i t i o n  f o r  
a v a i l a b l e  food may c o n t r i b u t e  t o  lo w er  r e p r o d u c t i v e  success in  s p r i n g .  
W i n t e r  range c o n d i t i o n ,  i n t r a s p e c i f i c  c o m p e t i t i o n ,  and p o s s i b l e  causes  
o f  f a i l i n g  r e p r o d u c t i v e  success a r e  d isc us s e d  in th e  s e c t io n s  on Food 
H a b i t s  and Food A v a i l a b i l i t y ,  Grouping and R e p ro d u c t io n .
N a t u r a l  m o r t a l i t y . Most o f  the  l a r g e  p r e d a t o r s  o f  N o r th  America  
a r e  p r o b a b ly  c a p a b le  o f  k i l l i n g  young m ounta in  g o a t s .  G u ig u e t  (1 9 51 )  
d e s c r i b e d  an a t t a c k  by a w o l v e r i n e  ( Gulo  g u l o ) on m ounta in  g o a ts  in 
B r i t i s h  C o lu m b ia .  W o lv e r in e s  r e g u l a r l y  t r a v e l e d  c r e e k  bottoms and 
lo w e r  s lo p es  below g o a t  w i n t e r  ranges in th e  B i t t e r r o o t  canyons.
D u r in g  May 1 9 74 ,  I s u r p r i s e d  a w o l v e r i n e  which was robb ing  r o d e n t  
s n a p - t r a p s  0 . 2 5  m i l e  ( 0 . 4  km) f rom my camper in  Fred B urr  Canyon,
On 27 August  1 9 74 ,  two d i f f e r e n t  w o l v e r i n e s  w e re  o b served  in  a l p i n e  
c i r q u e s  be ing  used by m ounta in  g o a t s .  No d i r e c t  i n t e r a c t i o n s  between  
w o l v e r i n e s  and g o a ts  were  o b s e r v e d .
B la c k  b e ars  i n h a b i t  the  s tu d y  a r e a  and f o r a g e  a lo n g  t h e  s o u th -  
f a c i n g  canyon w a l l s  in  s p r in g  and summer. On 21 May 1974 ,  I r e i n s p e c t e d  
t h e  c a rc a s s  o f  an a d u l t  nanny o r i g i n a l l y  d is c o v e r e d  on 15 A p r i l  a t  th e  
base o f  a c l i f f  on th e  Fred  B u rr  w i n t e r  range .  The c a rc a s s  had been 
scavenged by b l a c k  bears  and coyotes  ( CanÎ s 1 a t r a n s ) .  Numerous s c a ts  
o f  e a c h ,  c o n t a i n i n g  g o a t  h a i r ,  were  in the  v i c i n i t y .  On 15 A p r i l ,  th e  
c a rc a s s  was f e d  upon o n l y  by c o y o t e s .  B la c k  bear  p r e d a t i o n  on m ounta in  
g o a ts  is  no t  documented but  Chadwick (1 9 7 3 )  noted  b l a c k  b e ars  n e i t h e r  
h a ra s s e d  nor  showed i n t e r e s t  in  go ats  in th e  Swan M o u n ta in s .  Dur ing
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June 1 9 7 5 , I o b s e rv e d  a s u b a d u l t  b e a r  f o r a g i n g  le s s  than  100 y a rd s  
( 9 0  m) f rom a bedded a d u l t  b i l l y .  A l th o u g h  the bear  was c l e a r l y  
v i s i b l e ,  th e  g o a t  p a id  l i t t l e  a t t e n t i o n  and c o n t in u e d  to  d o z e . A l th o u g h  
b l a c k  bears  scavenge g o a t  c a rc a s s e s  In  s p r i n g ,  they  seem u n l i k e l y  
p r e d a t o r s  on g o a ts  a t  any t im e  o f  th e  y e a r .
Coyote  t r a c k s  f r e q u e n t l y  c rossed  t a l u s  s lo p es  and low er  c l i f f s  o f  
g o a t  ranges d u r in g  w i n t e r  and s p r i n g .  Sometimes c o y o te  t r a c k s  f o l l o w e d  
thos e  o f  g o a ts  f o r  s e v e r a l  hundred y a r d s .  D ur ing  F e b ru a ry  1974,  a 
c o y o te  h a ra ss e d  a nanny and k id  f o r  s e v e r a l  m inu tes  In  Fred B urr  Canyon,  
The c o y o te  r e p e a t e d  1 y a t te m p te d  to  d i s s o c i a t e  th e  nanny and k id  by 
s e em in g ly  c h a l l e n g i n g  th e  nanny to  c h a r g e .  When o b l i g e d ,  th e  c o y o te  
dashed a s i d e  and c u t  beh ind  th e  nanny. N e v e r t h e l e s s ,  she re c o v e re d  
each t im e  to  chase t h e  c o y o te  f rom her  k id  and e v e n t u a l l y  r o u te d  him.
In  a d d i t i o n  to  th e  c a rc a s s  m en t io n ed  above ,  coyotes  ravaged th e  
c a rc a s s  o f  an 1 1 - y e a r - o l d  b i l l y  found above Fred B u rr  R e s e r v o i r  on 
3 0  A p r i l  1 9 7 5 . T h is  c a rc a s s  la y  below an 18 f o o t  ( 5 * 5  m) c l i f f  In  
an a r e a  pron e  to  f r e q u e n t  a v a l a n c h i n g .  The cause o f  t h i s  a n i m a l ' s  
d e a th  was u n d e te r m in e d .  I t  Is b e l i e v e d  t h a t  coyotes  may o c c a s i o n a l l y  
t a k e  a weak o r  s i c k  g o a t  in  w i n t e r  w h i l e  scav e n g in g  c l i f f s  f o r  w l n t e i — 
k l 11ed a n Im a 1s .
Cowan ( 1 9 ^ 4 ) ,  Brandborg ( 1 9 5 5 ) ,  H o iro y d  ( 1 9 ^ 7 ) ,  and H ornocker  
( 1 9 7 0 ) n o te d  cases o f  m ounta in  l i o n  p r e d a t i o n  on g o a t s .  Jack  Wemple 
( p e r s .  com m .) ,  a l o c a l  o u t f i t t e r ,  r e p o r t e d  an a p p a r e n t  l i o n  k i l l  o f  
an a d u l t  nanny In  Big Creek Canyon d u r in g  f a l l  1974.  L i o n , bobcat  
( Lynx r u f u s ) , and ly n x  ( Lynx c a n a d e n s is ) t r a c k s  were  I n f r e q u e n t l y
a t  ra n g e s .
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Golden e a g l e  ( A q u î 1 a c h r y s a e t o s ) a t t a c k s  on mounta in  goats  a r e  
w e l l  documented in  the  l i t e r a t u r e .  O b s e r v a t io n s  o f  e a g le s  c a r r y i n g  
o f f  k id s  o r  k nock in g  go a ts  from c l i f f s  a r e  r e p o r t e d  by Anderson ( 1 9 ^ 0 ) ,  
S eton  ( 1 9 5 3 ) ,  and Brandborg ( 1 9 5 5 ) .  Gene Smith ( p e r s .  comm.) ,  a 
r e s i d e n t  o f  the  B i t t e r r o o t  V a l l e y ,  t o l d  me o f  a p r o b a b le  g o a t  k i l l  by 
an e a g l e  in  Bass Canyon o f  th e  B i t t e r r o o t  M o u n ta in s .  D ur ing  June 
1 9 7 1 ,  w h i l e  h i k i n g  up th e  Bass C reek  t r a i l ,  he f l u s h e d  a go lden  e a g le  
in a meadow 4 m i l e s  ( 6 . 4  km) below Bass Lake.  Upon i n v e s t i g a t i n g ,  he 
d i s c o v e r e d  a f r e s h l y  k i l l e d  k id  o f  th e  y e a r ,  s t i l l  b l e e d i n g  from  
t a l o n  p u n c t u r e s .  O u t f i t t e r  J ack  Wemple ( p e r s .  comm.) w i tn e s s e d  a 
g o ld e n  e a g l e  c a r r y i n g  a k id  g o a t  f rom a le d g e  in  Big Creek Canyon 
d u r in g  June 1970 .
Golden e a g le s  r e s i d e  In  the  s tu d y  a r e a  much o f  th e  y e a r  and one  
n e s t  was l o c a t e d  in  1975* Eagles  o f t e n  c i r c l e d  o v e r  go a ts  b u t  were  
g e n e r a l l y  ig n o r e d .  On two o c c a s i o n s ,  1 one e a g le s  swooped low o v e r  
bedded g o a ts  w h ich  le a p e d  to  t h e i r  f e e t  and s t a r e d  a t  th e  b i r d s .  
M oun ta in  g o a ts  may r e c o g n iz e  e a g le s  as a d v e r s a r i e s  and behave  
a g o n i s t i c a l l y  tow ard  them. D ur ing  l a t e  w i n t e r  1974 a lon g  th e  Lochsa  
R iv e r  In  Id a h o ,  Dr .  B.W. 0 ' Gara ( p e r s .  comm.) w i tn e s s e d  a go ld e n  
e a g l e  la n d  on a le d g e  80 y a rd s  (73  m) f rom a f e e d in g  m oun ta in  g o a t .
The g o a t  h e s i t a t e d  b r i e f l y ,  then  lowered i t s  head and charged  th e  
b i r d ,  p u t t i n g  i t  t o  f l i g h t .
When e v a l u a t i n g  th e  impact  o f  p r e d a t o r y  a n im a ls  on go at  
p o p u l a t i o n s ,  one must remember t h a t  t r a d i t i o n a l  use o f  t h e i r  n a t i v e ,  
c l i f f y  h a b i t a t  may have e v o lv e d  p a r t i a l l y  th rough s e l e c t i v e  p re s s u re s
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c r e a t e d  by p r e d a t i o n .  M o u n ta in  g o a t s ,  s u c c e s s f u l l y  t r a n s p l a n t e d  I n t o  
r e l a t i v e l y  p r e d a t o r - f r e e  l o c a t i o n s  such as th e  B la c k  H i l l s ,  South  
D a k o ta ,  and the  N a t i o n a l  B ison Range, M ontana ,  a r e  t h r i v i n g  in  
n o n - t y p i c a l  g o a t  h a b i t a t .  In  t h e i r  chosen e n v i r o n m e n t ,  m ounta in  go ats  
a r e  unsurpassed  m o u n ta in e e r s .  A p r e d a t o r  p u rs u in g  a m ounta in  g o a t  
r i s k s  b o d i l y  i n j u r y  from a f a l l ,  a v a l a n c h e ,  o r  r e t a l i a t i o n  from i t s  
p r e y .  Seton (1 9 5 3 )  and Brandborg (1 9 5 5 )  d e s c r ib e d  th e  a b i l i t y  o f  
c o r n e r e d  g o a ts  to  d i s p a t c h  a t t a c k i n g  dogs ( CanIs f a m i 1 l a r i s ) . Some 
p r e d a t o r  lo s s e s  can be e x p e c te d  in  any g o a t  p o p u l a t i o n  but p ro b a b ly  
a r e  le s s  s i g n i f i c a n t  th a n  o t h e r  sources  o f  m o r t a l i t y .
Wood t i c k s  ( D erm acentor  a n d e r s o n i ) and w i n t e r  t i c k s  ( Dermacentor  
a 1 b ip  i c t u s ) a r e  in d ig en o u s  e c t o p a r a s i t e s  o f  th e  B i t t e r r o o t s .  I found > 
dense p o p u l a t i o n s  o f  th e s e  p a r a s i t e s  p r e s e n t  on w i n t e r  ranges w h i l e  
t h e y  w e re  e n c o u n te re d  le s s  f r e q u e n t l y  a t  h igh  e l e v a t i o n s  on summer 
ra n g e .  C l a r k  e t  a l .  ( 1 9 7 0 ) ,  i n v e s t i g a t i n g  d i s p e r s a l  and m a in te n a n c e  
o f  C o lo ra d o  t i c k  f e v e r  In  M i l l  Canyon o f  th e  B i t t e r r o o t  Range, found  
h i g h e s t  c o n c e n t r a t i o n s  o f  _D. a n d e rs o n i  on c l i f f  ledges a t  m i d - e l e v a t i o n s  
on th e  s o u t h - f a c i n g  canyon w a l l ,  p r e f e r r e d  h a b i t a t  o f  w i n t e r i n g  
m o u n ta in  g o a t s . D ur ing  3 y e a r s  o f  t r a p p i n g ,  C l a r k  e t  a l .  (1 9 70 )  found  
t h e  p e r c e n t a g e  o f  s i x  r o d e n t  hosts  i n f e s t e d  w i t h  wood t i c k s  ranged  
f rom  16 p e r c e n t  o f  C1e th r io n o m ys  g a p p e r i  to  100 p e r c e n t  o f  Spermoph11 us 
1a t e r a l I s » The l a t t e r  f r e q u e n t s  c l i f f - 1 e d g e  h a b i t a t  bu t  th e  fo rm e r  does 
n o t .  The emergence o f  dormant wood t i c k s  in  s p r in g  appeared  
s y n c h r o n iz e d  w i t h  c l i m a t i c  f a c t o r s .  A d u l t  t i c k s  f i r s t  appeared  d u r in g  
warm, sunny days o f  l a t e  March 1973 whereas  in  1974 and 1975 c o ld
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t e m p e r a t u r e s  and snowstorms d e la y e d  t h e i r  emergence u n t i l  m id -  to  
1 a t e  A p r i 1 .
The w i n t e r  t i c k  is  a o n e -h o s t  p a r a s i t e  o f  l a r g e  h e r b i v o r e s .
L a r v a e  a p p e a r  in  l a t e  autumn, a t t a c h  t o  hosts then o r  d u r in g  w i n t e r ,  
and rem ain  on t h e i r  hosts  a f t e r  e n g o rg in g .  A d u l ts  t h a t  emerge from  
th e  nymphal s ta g e  become engorged by e a r l y  s p r i n g ,  about  t h e  t im e  
t h a t  _D. anderson i a t t a c h  and b e g in  e n g o rg in g  (Gregson 1 9 5 6 ) .
T ic k s  may a c c e l e r a t e  th e  commencement o f  shedding by mounta in  
g o a ts  in  s p r i n g .  Most a n im a ls  began shedding d u r in g  th e  t h i r d  week  
o f  A p r i l  1973 bu t  began a week l a t e r  t h e  f o l l o w i n g  2 y e a r s .  Brandborg  
( 1 9 5 5 )  no ted  t h a t  a p i n k i s h  d i s c o l o r a t i o n ,  produced by m o is te ne d  t i c k  
e x c r e m e n t ,  o f t e n  s t a i n s  m o l t i n g  s i t e s .  Chadwick (1 973 )  s t a t e d  t h a t  
m o l t i n g  s i t e s  a r e  t a r g e t s  o f  i n t e n s i v e  c o m fo r t  a c t i v i t i e s  due t o  
i r r i t a t i o n  from c h a f i n g  h a i r  and t i c k  i n f e s t a t i o n s .  Goats in  th e  
B i t t e r r o o t  M oun ta ins  s c r a t c h e d ,  rubbed ,  h o rn ed ,  l i c k e d ,  and n i b b l e d  
t h e i r  c o a ts  f a r  more f r e q u e n t l y  from m i d - A p r i l  th rough June than  
d u r in g  o t h e r  months.  Open sores  and b l e e d i n g  wounds appeared  on g o a t s ,  
p r i m a r i l y  k id s  and y e a r l i n g s  a t  t h a t  t im e .  A IQ -m o n t h -o ld  k i d ,  wh ich  
rubbed and s c r a t c h e d  i t s  b loody  s h o u ld e r  c o n s t a n t l y  on 19 A p r i l  1973» 
a ppe a red  weak and u n s te a d y .
T h re e  a d u l t  g o a ts  im m o b i l iz e d  in  Fred B u rr  Canyon d u r in g  1974 
w e re  p a r a s i t i z e d  by t i c k s .  A 4 - y e a r - o l d  fe m a le  was im m o b i l iz e d  d u r in g  
F e b r u a r y  on th e  e a s t e r n  p o r t i o n  o f  t h e  w i n t e r  range .  More than 100 
t i c k s  o f  b o th  s p e c ie s  were  removed from a 4 inch (10  cm) square  a re a  
on h e r  neck .  T h is  an im al  behaved a b n o rm a l ly  when i n i t i a l l y  pursued
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by t r a v e l i n g  downs 1 ope a lo n g  th e  c r e e k  bottom r a t h e r  than f l e e i n g  to  
c l i f f s .  She was w eak ,  responded v e ry  s lo w ly  to  i n j e c t i o n s  o f  M 5 0 - 5 0 ,  
and is  b e l i e v e d  to  have d ie d  l a t e r  t h a t  w i n t e r .  A 3 -y e a i—o l d  fe m a le  
c a p t u r e d  on 14 A p r i l  0 . 5  m i l e  ( 0 . 8  km) e a s t  o f  Fred B u rr  R e s e r v o i r  
had numerous t i c k s  o f  both  s p e c ie s  l i n i n g  t h e  bo rd ers  o f  a m o l te d  a r e a  
on h e r  s h o u l d e r .  Her  p h y s ic a l  c o n d i t i o n  was good. On a 9 -y e a i—o ld  
male im m o b i l i z e d  above Fred B urr  R e s e r v o i r ,  o n ly  one a l b i p i c t u s  
was found d u r in g  5 m inu tes  o f  s e a r c h i n g .  His  c o n d i t i o n  was good. My 
t r a v e l s  a c ro s s  w i n t e r  ranges a l s o  i n d i c a t e d  fe w e r  t i c k s  on th e  w e s te rn  
p o r t  i o n s .
Deer and moose f r e q u e n t l y  d i e  f rom loss o f  b lood a s s o c i a t e d  w i t h  
heavy i n f e s t a t i o n s  o f  2 -  a l b  ip i c tus  (Gregson 1 9 5 6 ) ;  w h i l e  d o m est ic  
r a b b i t s  ( O r y c to la g u s  s p p . )  may be p r a c t i c a l l y  e x s a n g u in a te d  w i t h  as few 
as 60 t o  75 f e m a le  anderson i f e e d in g  o v e r  a p e r i o d  o f  about  12 days 
( J e l l i s o n  and Kohls 1 9 3 8 ) .  A l th o u g h  no e v id e n c e  e x i s t s  o f  m o r t a l i t y  
in m oun ta in  go a ts  d i r e c t l y  a t t r i b u t a b l e  to  t i c k s ,  K e r r  and Holmes 
( 1 9 6 6 ) p o i n t e d  o u t  t h a t  p re s e n c e  o f  t i c k s  c o n s t i t u t e s  an added s t r e s s  
and may a f f e c t  g o a t  s u r v i v a l ,  p a r t i c u l a r l y  f o l l o w i n g  a s e v e re  w i n t e r .  
T h is  would seem th e  case in th e  B i t t e r r o o t  M o u n ta in s .
M o r t a l i t y  r e s u l t i n g  f rom a c c i d e n t s  is d i f f i c u l t  to  a s s e s s .
Many i n v e s t i g a t o r s  have o b se rv ed  f a l l s  by goats  and Seton (1 9 53 )  
w i t n e s s e d  one such f a t a l  a c c i d e n t  i n v o l v i n g  5 g o a t s ,  a l l  o f  which f e l l  
f rom  a le d g e  on w h ich  th e y  w ere  s t r a n d e d .  I saw a nanny and k id  f a l l  
1 5  f e e t  ( 4 . 6  m) from a narrow 1 edge w h i l e  a t t e m p t i n g  t o  t u r n  around .
The k id  landed u p r i g h t ,  unharmed, but th e  nanny crashed  back f i r s t
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o n to  a j u n i p e r  bush i n f l i c t i n g  a wound on her  f o r e l e g .  In o t h e r  c a s e s ,  
g o ats  f o r c e d  subdominants  d u r in g  a g o n i s t i c  e n c o u n te rs  o f f  c l i f f  
ledg es  w i t h  f a l l s  up to  20 v e r t i c a l  f e e t  (6 .1  m) r e s u l t i n g  in no 
a p p a r e n t  harm. The F red B urr  herd c o n t a in e d  3 goats  w i t h  broken o r  
deformed horns and s e v e r a l  o t h e r s  w i t h  chipped horn t i p s .  Goats in  
o t h e r  d r a in a g e s  a l s o  had broken h o rn s ,  p o s s i b l y  from f a l l s .
U n d o u b te d ly ,  w i n t e r  and s p r in g  c o n d i t i o n s  on s te e p  w i n t e r  ranges  
p r e s e n t  th e  g r e a t e s t  menace. D ur ing  summer and f a l l ,  goats  n e g o t i a t e d  
c l i f f s  and b o u ld e r  f i e l d s  w i t h  amazing a g i l i t y  and speed.  In w i n t e r ,  
th e s e  p la c e s  were  c rossed  more s l o w l y ,  o f t e n  h e s i t a n t l y ,  w i t h  
o c c a s i o n a l  s l i p p i n g .  C o n s ta n t  th a w in g  and f r e e z i n g  produced u n s t a b le  
snow, ic y  c l i f f s ,  s u b n iv ia n  i c e ,  rock  s l i d e s ,  and a v a la n c h e s .  The  
p r o p e n s i t y  o f  g o a ts  to  f e e d  a t  s n o w - f r e e ,  though o f t e n  ic y  o r  u n s t a b le  
ledg e  r i m s ,  may cause o c c a s i o n a l  f a l l s .  D ur ing  h is  s t u d y ,  Brandborg  
(1 9 5 5 )  d is c o v e r e d  n e a r l y  h a l f  o f  25 g o a t  c a rc a s s e s  a t  bases o f  c l i f f s .
I t w i c e  found g o a t  t r a c k s  in snow s p o t t e d  w i t h  b lo o d ,  p o s s i b l y  
r e s u l t i n g  f ro m  a c c i d e n t a l  i n j u r y .
Snows 1 i des o c c u r r e d  from J a n u a ry  th roug h  May b u t  were l a r g e r  and 
more f r e q u e n t  in w e s te rn  p o r t i o n s  o f  th e  w i n t e r  r a n g e s . The most 
p e r i l o u s  a r e a s  la y  w e s t  o f  w i n t e r  ranges and were  not  v i s i t e d  by goats  
u n t i l  l a t e  s p r i n g .  Anderson ( 1 9 4 0 ) , Brandborg ( 1 9 5 5 ) ,  H o i r o y d  ( 1 9 6 7 ) ,  
C asebeer  e t  a l .  ( 1 9 5 0 ) ,  and L e n t f e r  (1 9 5 5 )  d e s c r ib e d  in s ta n c e s  o f  goats  
a p p a r e n t l y  k i l l e d  by snows 1 Î d e s . Chadwick (1 9 7 3 )  observed  t h a t  
responses o f  g o a ts  to  snows 1 ides  and o t h e r  d is t u r b a n c e s  depended upon 
th e  i n t e n s i t y  and f a m i l i a r i t y  o f  the  n o is e  and t h a t  young a n im a ls
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g e n e r a l l y  r e a c t e d  more v i g o r o u s l y  than a d u l t s .  I l i k e w i s e  observed  
c o m p le te  d i s r e g a r d  f o r  m inor  snows 1 i des o r  thos e  o c c u r r i n g  a t  a 
d i s t a n c e .  N e a r b y ,  thunderous a v a la n c h e s  o f t e n  p r e c i p i t a t e d  f r a n t i c  
b e h a v i o r .  In  such s i t u a t i o n s ,  g o a ts  f l e d  headlong across  c l i f f s ,  o r  
n e r v o u s ly  hunkered  a g a i n s t  ro c k  w a l l s ,  sometimes f o r  s e v e r a l  m inu tes  
a f t e r  a v a la n c h e s  c eased .
D u r in g  1974 and 1975 ,  t h r e e  c a rc a s se s  ( two m ent ioned  p r e v i o u s l y )  
and remains o f  n i n e  o t h e r  g o a ts  were  found on w i n t e r  ra n g e s .  The 
l o c a t i o n ,  c o n d i t i o n ,  a g e ,  and sex o f  th e s e  remains a r e  summarized in  
T a b l e  19. Remains o f  10 g o a t s ,  aged from horn a n n u l i , ranged from  
6 to  15 y e a r s  o f  age and i n d i c a t e  n a t u r a l  l o n g e v i t y  a v e r a g in g  1 0 .3
y e a r s .  T h r e e  o f  th e  12 remains l a y  a t  t h e  bases o f  c l i f f s  o r  below
snows 1 i de a r e a s .  Any o r  a l l  o f  th e s e  a n im a ls  may have s u f f e r e d  
i n j u r i e s  o r  d e a th  f rom  f a l l s  o r  snows 1 i d e s . Remains o f  f o u r  go a ts  
w ere  found  a t  t r a d i t i o n a l  bedding g rou nds ;  s k u l l s  o f  t h r e e ,  ra n g in g  
from 9 t o  10 y e a r s  o l d ,  were  p r e s e n t .
Bones o f  th e  1 2 th  an im al  were  found t o g e t h e r  in  the  c r e e k  bottom  
o f  Big C re e k  Canyon, 5 0 0 -6 0 0  f e e t  ( 1 5 2 - 1 8 3  m) below the  n e a r e s t  g o a t  
c l i f f s .  More e x t re m e  cases e x i s t  in  wh ich  dead go ats  were d is c o v e r e d
o u t s i d e  t h e i r  normal h a b i t a t .  On 26 June 1974 ,  Doug Chadwick and
m y s e l f  i n v e s t i g a t e d  th e  ca rc a s s  o f  a 3~yeai—o l d  male  d is c o v e r e d  
s e v e r a l  days e a r l i e r  by a r a n g e r  on C ra c k e r  F l a t s ,  G l a c i e r  N a t i o n a l  
P a r k .  The c a rc a s s  la y  i n t a c t ,  e x c e p t  f o r  th e  h ind  l e g s ,  in  a meadow 
s e v e r a l  hundred y a rd s  f rom  th e  n e a r e s t  m ounta in  complex and appeared  
t o  have been dead f o r  about  2 weeks.  R id e o u t  (1 9 7 4 )  noted th e  carcass
Table 19. Age, sex, lo c a t io n ,  and c o n d i t io n  o f  goat remains found on w in te r  ranges in the B i t t e r r o o t  
Mountains dur ing 1974 and 1975-
No.
Date
Age
Sex Drainage Locat ion Condi t  ion
4/1 /74
AF?
4/16/74 
13 y rs .  
F
4/23/74 
15 y rs .  
M
4/28/74 
6 y rs .
M
4/29/74
AF?
Fred Burr  Canyon 
w in te r  range
Fred Burr Canyon 
w in te r  range
Big Creek Canyon 
creek bottom below 
w in te r  range
Fred Burr Canyon 
w in te r  range
Fred Burr Canyon 
w in te r  range
Base o f  20 f t .  
(6.1 m) c l i f f
Base o f  15 f t .  
(4 .6 m) c l i f f
Gentle slope in 
p i n e - f i r  f o r e s t
C l i f f  1 edge and 
ad jacent ta lus  
slope
F la t  boulder-  
t r a d i t i o n a l  
beds i te
Carcass sca t te red  10 yards (9 m) downs lope 
w i th  head and most o f  f le s h  gone
Bleached and checked bones (sku l l  w i th  one 
horn sheath, p e l v i s ,  scapulae, ver tebrae) 
l y in g  in 4 f t .  (1.2 m) diameter area
Bleached bones (sku l l  w i th  one horn sheath, 
leg bones, scapulae, ver tebrae) ly ing  in 
2 f t .  (0.6 m) diameter area
Bleached bones (sku l l  w i th  horn sheaths, 
lower Jaw, leg bones, ver tebrae)  scat tered 
over a 10 f t .  (3.0 m) area
Spinal column w i th  leg bones, hooves, 
p e lv is  and scapulae attached plus some 
sk in  and hai r
5/13/74
Unknown
Unknown
Fred Burr Canyon 
w in te r  range
Broad ledge Bleached and badly gnawed humerous
5/21/74 
11 y rs .  
M
Fred Burr Canyon 
w in te r  range
Upper ta lu s  slope 
below snows 11 de 
area
One horn sheath in e x c e l le n t  con d i t ion  oo
Table 19. Continued
No.
Date
Age
Sex Draî nage LocatIon Condi t lon
8 5/21/74 
9 y rs .
M
Fred Burr Canyon 
w in te r  range
Upper ta lu s  slope 
below snows 1Ide 
area
Checked and gnawed s k u l l  and lower jaw 
plus one horn sheath
9 5/29/74 
8 y rs .
F
Fred Burr Canyon 
w in te r  range
Gentle parkland 
c o l l u v l a l  s lope- 
t r a d l t l o n a l  
bedding area
Bleached s k u l l  w i th  horn sheaths
10 5/29/74 
10 y rs .  
M
Fred Burr Canyon 
w in te r  range
45 f t .  (13.7 m) 
ups lope from 
previous en try
Bleached s k u l l  w i th  horn sheaths, ver tebrae 
and leg bones
11 4/30/75
11 y rs .  
M
Fred Burr Canyon 
w in te r  range
15 f t .  (4.6 m) 
below an 18 f t .  
(5.5 m) c l i f f
Coyote scavenged carcass ( s k u l l  w i th  horn 
sheaths, lumbar ver tebrae ,  p e lv is ,  hind 
legs and hooves plus some hide)
12 7/18/75 
10 y rs .  
M
Roaring Lion 
Canyon w in te r  
range
Talus slope Scavenged carcass, ske le ton ,  and most o f  
hide In ta c t .  Marrow In leg bones dr ied  
out.
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o f  a 6 - y e a i—o l d  male  found in  r i v e r  bottom h a b i t a t  in th e  S a p p h ire  
M o u n t a i n s ,  cause o f  d e a th  u n d e te rm in e d .  D ur ing  1975» N ic k  G r k o v ic  
( p e r s . comm.) ,  s t u d y in g  movements o f  e l k  in Idaho and Montana,  
d is c o v e r e d  t h e  body o f  a 7“y e a r - o 1 d  fe m a le  g o a t  m e l t i n g  o u t  o f  a snow 
d r i f t  n e a r  Salmon, Id ah o .  The c a rc a s s  was i n t a c t ,  showed no s igns  o f  
p r e d a t i o n ,  and was l o c a t e d  ro u g h ly  8 m i le s  ( 1 2 . 9  km) from known g o a t  
ra n g e .  One can o n ly  s p e c u l a t e  abou t  reasons f o r  these  a n im a ls  dy in g  
o u t s i d e  t h e i r  accustomed h a b i t a t .  Bone marrow from th e  an im al  found  
n e a r  Salmon, Id a h o ,  was red and j e l l y - l i k e  i n d i c a t i n g  poor h e a l t h  o r  
m a l n u t r i t i o n .  I t  is p o s s i b l e  t h a t  when c e r t a i n  m ounta in  g o a ts  become 
s i c k  o r  w eak ,  th e y  b e g in  w an d er in g  a i m l e s s l y  downs lope  and s u b s e q u e n t ly  
d i e  in  unusual l o c a l e s .  M a l n u t r i t i o n  and p h y s ic a l  s t r e s s  d u r in g  
p e r io d s  o f  s e v e r e  w e a t h e r  and reduced food a v a i l a b i l i t y  may be 
c o n t r i b u t i n g  f a c t o r s ,  as the y  may to  any o f  th e  p r e v i o u s l y  d isc u s s e d  
forms o f  m o r t a l i t y .
H u n te r  h a r v e s t . H u n te r  k i l l  p r o b a b ly  r e p r e s e n ts  th e  l a r g e s t  
s i n g l e  s o u rc e  o f  g o a t  m o r t a l i t y  in the  B i t t e r r o o t  M o u n ta in s .  T a b le  20 
summarizes h a r v e s t  i n f o r m a t i o n  s i n c e  m ounta in  g o a t  h u n t in g  began on a 
l i m i t e d  b a s is  in  1955.  D u r in g  th e  p a s t  20 y e a r s ,  h u n te rs  k i l l e d  an 
a v e r a g e  o f  37 m o u n ta in  go a ts  a n n u a l l y ,  20 males and 1 7  f e m a le s ,  f o r  
a h u n t e r  success r a t i o  o f  51 p e r c e n t .  A l l  age c l a s s e s ,  k id  through  
a d u l t ,  a r e  sho t  by h u n t e r s ,  a l th o u g h  in f o r m a t i o n  o b t a i n e d  in  1973 and 
197^ from  l o c a l  t a x i d e r m i s t s  and h u n t e r  q u e s t i o n n a i r e s  i n d i c a t e s  a d u l t  
a n im a ls  a r e  ta k e n  most o f t e n .
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T a b l e  20 .  R e s u l ts  o f  m ounta in  g o a t  h u n t in g  1 9 5 5 -1 9 7 4  based on r e p l i e s  
f rom q u e s t i o n n a i r e s  m a i le d  by Montana Departm ent  o f  F is h  
and Game from Anon. 19&3, 1971a ,  1973a ,  1974d.
Y e a r
No. 
Permi ts
No. 
H unters
No. 
K i l l e d
No.
Ma 1 es
No. 
Fem ales
P e r c e n t
H u n te r
Success
1955 1 5 1 5 13 0 13 88
1956 3 0 2 9 16 10 6 55
1957 35 35 22 10 12 63
1958 35 35 22 12 10 6 3
1959 4 5 4 5 26 8 18 58
I9 6 0 6 0 44 3 1 1 5 16 70
1961 100 79 41 1 7 24 5 2
1 9 6 2 100 83 53 36 17 64
1 9 6 3 100 87 40 24 1 5 46
1964 100 80 35 2 3 12 44
1 9 6 5 100 100 3 4 21 12 3 4
1 9 6 6 ^ 2 6 9 ^ 2 6 9 105 60 4 5 39
1 9 6 7 75 62 3 6 21 1 5 58
1 9 6 8 75 65 4 5 21 24 6 9
1 9 6 9 75 62 3 4 18 16 55
1 9 7 0 75 68 44 28 16 6 5
1 9 7 1 75 65 24 12 12 37
1 9 7 2 75 6 9 35 1 9 16 5 1
1 9 7 3 75 66 3 6 12 24 55
1974 75 73 42 2 9 12 58
T o t a l s 1 .5 8 9 1 , 4 3 1 7 3 4 3 9 6 335
Averages  79 7 2 37 20 17 51
^ U n l i m i t e d  number o f  p e r m i ts a v a l i a b l e t h i s  y e a r
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T h e re  a r e  18 m a jo r  d r a in a g e s  in  H u n t in g  D i s t r i c t  2 4 0 ,  s i x  o f  
t h e s e  a r e  in  my s tu d y  a r e a .  S in c e  1955 ,  60 p e r c e n t  o f  a l l  h u n te r  
k i l l s  came from e i g h t  d r a i n a g e s ,  f o u r  w i t h i n  the  s tudy  a r e a  ( T a b l e  21)  
F o l lo w in g  t h e  1973 and 1974 h u n t in g  seas o n s ,  I m a i le d  q u e s t i o n n a i r e s  
t o  m o u n ta in  g o a t  p e r m i t t e e s  in  D i s t r i c t  2 4 0 .  Nonrespondents  were  
c o n t a c t e d  by phone when p o s s i b l e .  Responses from 62 p e r c e n t  o f  p e r m i t  
h o ld e r s  in  1973 and 88 p e r c e n t  in  1974 r e v e a le d  t h a t  78 p e r c e n t  o f  a l l  
m ounta in  g o a ts  t a k e n  from D i s t r i c t  240 d u r in g  th o s e  y e a r s  w ere  k i l l e d  
in  s i x  d r a i n a g e s ,  f i v e  w i t h i n  th e  s tu d y  a r e a ,  and t h a t  th o s e  d ra in a g e s  
r e c e iv e d  a p r o p o r t i o n a t e l y  h ig h  p e r c e n ta g e  o f  th e  h u n t in g  p r e s s u r e .  
Those s i x  d r a in a g e s  s h a r e  c e r t a i n  s i m i l a r i t i e s ;
1) A l l  c o n t a i n  good t r a i l s  t h a t  a r e  r e g u l a r l y  m a i n t a i n e d .
2 )  Road access to  t r a i l  heads is  good.
3) F i v e  o f  th e  s i x  d r a in a g e s  have t r a i l s  p r o v i d i n g  
access t o  an a d j a c e n t  d r a i n a g e  in  D i s t r i c t  2 4 0 ,  
whereas  o t h e r  d r a in a g e s  do n o t .
D i s t r i b u t i o n  o f  h u n t in g  p r e s s u r e  and c o n s e q u e n t ly  g o a t  h a r v e s t  may be 
dependent  more upon the  ty p e  and q u a l i t y  o f  t r a i l  systems than a c t u a l  
d e n s i t y  o f  g o a t s .  I n f l u e n c i n g  f a c t o r s ,  such as s c e n ic  a p p e a l ,  o v e r a l l  
r e c r e a t i o n a l  p o t e n t i a l ,  and p a t t e r n  o f  use e s t a b l i s h e d  by word o f  
mouth and t r a d i t i o n a l  use by l o c a l  g u id e s  and o u t f i t t e r s ,  may f u r t h e r  
c o n t r i b u t e  t o  t h e  d i s t r i b u t i o n  o f  h u n t e r  h a r v e s t  by d r a i n a g e .
A n a l y s i s  o f  m o r t a l i t y . Roughly 300 m ounta in  g o a ts  in h a b i t e d  
H u n t in g  D i s t r i c t  240 d u r i n g  w i n t e r  1975. The number o f  fe m a les  in  the  
p o p u l a t i o n  p o t e n t i a l l y  c a p a b le  o f  p rod uc ing  o f f s p r i n g  was about
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T a b l e  2 1 .  L o c a t io n  o f  m ounta in  g o a t  k i l l s  in H u n t in g  D i s t r i c t  240  
based upon responses to  q u e s t i o n n a i r e s  o f  th e  Montana  
D epartm ent  o f  F is h  and Game. F ig u r e s  f o r  1973 and 1974 
were  o b t a i n e d  from q u e s t i o n n a i r e s  m a i le d  by th e  a u th o r  
f rom Anon. 1963,  1967 ,  1971a.
D r a 1 nage
T o t a l
1 9 5 5 -6 2
T o t a l  
19 6 3 - 6 6
T o ta  1
1 9 6 7 - 7 0 1 9 7 3 1 9 7 4 T o t a l
Ca r 1 ton 1 4 0 1 6
S. F o rk  L o lo 0 0 1 1
One Horse 5 8 0 1 14
Sweeny 11 1 3 10 1 35
Bass 2 8 3 0 10 1 3 7 2
Kootena i 10 2 8 12 7 6 6 3
Big 12 10 9 7 8 46
Sweathouse 3 5 3 11
Gash 0 0 1 1
Bear 2 1 12 2 4 21
Fred B u r r 14 6 16 4 4 44
M i l l 9 4 12 1 4 3 0
B l o d g e t t 20 20 1 9 3 2 64
Canyon 5 3 5 1 1 15
Saw tooth 1 3 1 1 6
R oar ing  L ion 4 2 3 9
Lo st  Horse 15 1 7 8 1 41
Rock 8 7 3 2 20
T i n  Cup 13 9 2 2 26
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39 p e r c e n t  ( 3 4 . 5  p e r c e n t  AFs and 4 . 5  p e r c e n t  2Fs)  o r  117 a n im a ls .  
K i d : a d u l t  f e m a le  r a t i o s  from summer 1974 and June 1975 ( T a b l e  17 and 
th e  s e c t i o n  on P r o d u c t i v i t y  and S u r v i v o r s h i p )  i n d i c a t e  p r o d u c t i v i t y  
r a t e s  n e a r  40 p e r c e n t ,  o r  r e c r u i t m e n t  o f  47 k i d s .  Annual h u n te r  
h a r v e s t  In  D i s t r i c t  240 a v era g e d  37 g o a ts  s in c e  1955.  The same 
a v e r a g e  h e ld  d u r in g  t h e  p a s t  8 y e a r s  when th e  number o f  p e r m i ts  was 
l i m i t e d  to  75 .  These d a ta  im ply  t h a t  d u r in g  y e a r s  when p r o d u c t i v i t y  
e q u a ls  40 p e r c e n t  o r  l e s s ,  3 . 5  p e r c e n t  o r  g r e a t e r  n a t u r a l  m o r t a l i t y  
(11 o r  more g o a ts )  r e s u l t s  in  r e d u c t i o n  o f  p o p u l a t i o n  s i z e .  C la s s -  
s p e c i f i c  m o r t a l i t y  r a t e s  o v e r  a 2 - y e a r  p e r io d  in Fred B u rr  Canyon 
show annual  lo sses  a v e r a g i n g  2 1 . 7  p e r c e n t .  H u n te rs  accounted  f o r  
h a l f  o f  th o s e  lo s s e s ,  7 g o a ts  o r  1 1 .7  p e r c e n t .  The 1 1 .7  p e r c e n t  is 
com parab le  t o  h u n t e r  h a r v e s t  D i s t r i c t - w i d e  (37  g o a ts  k i l l e d / a  
p r e h u n t in g  season p o p u l a t i o n  o f  ab o u t  350 g o a ts  = 1 0 .6  p e r c e n t ) .  The 
re m a in in g  10 p e r c e n t  annual lo ss  r a t e  in  Fred B u r r  Canyon presumably  
r e s u l t e d  f rom  n a t u r a l  m o r t a l i t y  and f a r  exceeds the  3 *5  p e r c e n t  
maximum w hich  m a i n t a i n s  the p o p u l a t i o n .
P r o d u c t i v i t y  is  no t  a lways as low as 40 p e r c e n t ,  as censuses  
d u r i n g  w i n t e r s  1 9 7 2 -7 3  and 1973“ 74 i n d i c a t e .  However,  i t  must a v e ra g e  
6 5  p e r c e n t  a n n u a l l y  to  absorb  a 1 0 .6  p e r c e n t  h u n t e r  h a r v e s t  and a 10 
p e r c e n t  n a t u r a l  m o r t a l i t y  r a t e .  M o re o v e r ,  t h e  10 p e r c e n t  f i g u r e  f o r  
annu a l  n a t u r a l  m o r t a l i t y  and c o n s e q u e n t ly  th e  2 0 . 6  p e r c e n t  t o t a l  
m o r t a l i t y  r a t e  ( n a t u r a l  p lu s  h u n t e r ) ,  a r e  p r o b a b ly  c o n s e r v a t i v e .  These  
m o r t a l i t y  r a t e s  a r e  d e r i v e d  from herd s i z e s  c a l c u l a t e d  by c o h o r t -  
c o m p le t io n  as i l l u s t r a t e d  in  T a b l e  18. Argum ents ,  p r e s e n te d  in  th e
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s e c t i o n  on Numbers, suggested  t h a t  the  Fred B u rr  herd was c o n s i d e r a b l y  
l a r g e r  in  1973 ” 36 g o a ts  -  than  d e te r m in e d  by c o h o r t - c o m p l e t i o n .
I f ,  in d e e d ,  th e  herd  t o t a l e d  3 6  d u r in g  s p r in g  1973» and o n ly  25 o f  
th e s e  a n im a ls  s u r v i v e d  to  th e  f o l l o w i n g  s p r i n g ,  then  losses  eq u a le d  11 
g o ats  o r  3 0 . 6  p e r c e n t .  H unters  k i l l e d  f o u r  members ( two AMs, two AFs)  
o f  th e  F re d  B u r r  herd  d u r in g  f a l l  1 9 73 ,  l e a v i n g  seven deaths  to  n a t u r a l  
causes o r  a 1 9 .4  p e r c e n t  n a t u r a l  m o r t a l i t y  r a t e .  N a t u r a l  m o r t a l i t y  
between s p r i n g  1974 and 1 9 7 5  was s i x  go a ts  o u t  o f  32 o r  1 8 .8  p e r c e n t .
Over t h e  2 - y e a r  p e r i o d ,  n a t u r a l  losses  were  13 goats  (7  + 6) 
o r  1 9 . 1  p e r c e n t  (13  /  36+32)  f o r  the  Fred B u r r  h e r d ,  a lm o s t  do u b le  
t h e  10 p e r c e n t  r a t e  based on a 1973 herd  o f  29 a n im a ls .  H unter  
losses  t o t a l e d  seven go a ts  o r  1 0 .3  p e r c e n t  (7  /  3 6 + 3 2 ) ,  the  a p p r o x im a te  
r a t e  c a l c u l a t e d  above f o r  D i s t r i c t  2 4 0 .  T o t a l  m o r t a l i t y  from 1973 to  
1 9 7 5  a v e r a g e s  2 9 . 4  p e r c e n t .  G iven an e a r l y  s p r in g  p o p u l a t i o n  o f  300 
go ats  in  D i s t r i c t  240 and 2 9 . 4  p e r c e n t  annual  m o r t a l i t y ,  a 100 p e r c e n t  
b i r t h  r a t e  among s e x u a l l y  m a tu re  fe m a les  (1 1 7 )  would not  o f f s e t  
annual lo s s e s  (1 2 3  g o a t s ) .  C a u t io n  must be e x e r c is e d  when 
e x t r a p o l a t i n g  m o r t a l i t y  r a t e s  from a s i n g l e  d r a in a g e  to  an e n t i r e  
h u n t in g  d i s t r i c t .  N o n e t h e le s s ,  i f  n a t u r a l  m o r t a l i t y  D i s t r i c t - w i d e  
approaches  e i t h e r  th e  10 o r  19.1  p e r c e n t  r a t e s  de m ons tra ted  f o r  Fred  
B u r r  Canyon, i t  is p r o b a b le  th e  g o a t  p o p u l a t i o n  in D i s t r i c t  240 is 
d e c l i n i n g .
Group i ng
Group s i z e  and c o m p o s i t io n  v a r i e d  th ro u g h o u t  th e  y e a r  in th e  
s tu d y  a r e a .  A verage  group s i z e  was l a r g e s t  d u r in g  mid-summer and
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l a t e  f a l l - e a r l y  w i n t e r  ( F i g .  1 1 ) .  As Brandborg ( 1 9 5 5 ) ,  Casebeer  e t  a l .  
( 1 9 5 0 ) ,  H o i r o y d  ( 1 9 & 7 ) ,  and o t h e r s  n o te d ,  group s i z e s  were s m a l l e s t  
in  May p r i o r  to  k i d d i n g  but in c r e a s e d  d u r in g  summer as n a n n ie s ,  k i d s ,  
and s u b a d u l t s  banded t o g e t h e r .  D ur ing  and f o l l o w i n g  th e  r u t  in  
December and J a n u a r y ,  groups a v eraged  2 . 3  and 2 . 4  a n im a ls .  At t h a t  
t i m e ,  many AMs, w h ich  were  o t h e r w i s e  s o l i t a r y ,  formed mixed groups o f  
two o r  more a n im a ls  w i t h  AFs ( F i g .  1 1 ) .  From November th rough  J a n u a r y ,  
a l l  b u t  two AMs in  groups t o t a l i n g  two o r  more go a ts  were  a s s o c i a t e d  
w i t h  an AF. The in c id e n c e  o f  s o l i t a r y  a n im a ls  in c re a s e d  r a p i d l y  a f t e r  
J a n u a r y ;  70 p e r c e n t  o f  a l l  A M -o b s e rv a t io n s  from F e b ru a ry  th roug h  June  
w e re  s i n g l e s .  A l th o u g h  no y e a r l i n g s  and o n ly  one 2 -y e a i—o l d  were  
r e c o rd e d  as s i n g l e s  on summer r a n g e s ,  i n d i v i d u a l s  from th e s e  c la s s e s  
were  o f t e n  s o l i t a r y  d u r i n g  w i n t e r  and s p r i n g .  AFs were  i n t o l e r a n t  
o f  Y s , in  p a r t i c u l a r ,  on w i n t e r  ranges .
Small  group s i z e  and few mixed groups m a n i f e s t e d  th e  s u b s id ence  
o f  s e xu a l  urges  and i n t e n s i f i e d  c o m p e t i t i o n  f o r  optimum h a b i t a t  on 
w i n t e r  ra n g e s .  Group s i z e  th ro u g h o u t  th e  s tudy  a r e a  avera g e d  1 ,5  
a n im a ls  from Ja n u a ry  th roug h  May 1 9 7 3 - 1 9 7 5 .  E i g h t  goats  o b se rv ed  on 
20 J a n u a ry  1973 was the  l a r g e s t  group re co rd ed  on w i n t e r  ranges .  
A ve ra g e  o b se rv ed  group s i z e  f rom a e r i a l  surveys  d u r in g  May 1974 and 
1 9 7 5  was 1 .4  g o a t s .  Casebeer e t  a l .  (1 9 5 0 )  r e p o r t e d  1 . 6  a n im a ls  per  
group f o r  101 go a ts  s p o t t e d  on an a e r i a l  census o f  th e  B i t t e r r o o t  
Canyons d u r i n g  May 1947.  Only  Hanson (1 9 5 0 )  r e p o r t e d  com parab ly  small  
groups f o r  th e  w i n t e i — s p r in g  p e r i o d .
F ig .  11, Monthly  group s i z e  and c o m p o s i t io n  f o r  Fred B urr  
Canyon, November and December 1973” ?^ and January  
through June 1 9 7 3 -7 5 ,  and th ro u g h o u t  the  s tudy  
a r e a ,  J u ly  through O c tob er  1974.
□
AF groups (groups c o n t a i n i n g  one  
o r  more AFs bu t  no AMs)
AM groups (groups c o n t a i n i n g  one 
o r  more AMs but no AFs)
Mixed groups (groups c o n t a i n i n g  a t
l e a s t  one AF and one AM)
Su b a d u l t  groups (groups c o n t a i n i n g
g o a ts  2 y e a r s  o l d  o r  
y o u n g e r )
- 5 0
N =52
M e a n  =2.4
L
M a r
N=10  
M ean =1.3
2 4 6 8
N o v
2 4 6 8
D e c
G roup S iz e
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Chadwick (1 9 7 3 )  found a d i r e c t  r e l a t i o n s h i p  between a g g r e s s io n  
r a t e s  and group s i z e .  In  p a r t i c u l a r  when two o r  more 2 -y e a t—o l d  o r  
o l d e r  g o a ts  composed a g ro u p ,  a g g r e s s i v e  t e n s io n  o r  i n t e r a c t i o n s  rose  
and . . o f t e n  k e p t  groups w a lk in g  r a p i d l y  across  a r e a s  they would  
have fe d  s lo w ly  o v e r  in s m a l l e r  g r o u p s . "  T h is  encouraged a l i n e a r  
h i e r a r c h i c a l  c o m p o s i t io n  w i t h i n  groups to  a c h ie v e  group s t a b i l i t y .
On w i n t e r  ranges in  th e  B i t t e r r o o t  M o u n ta in s ,  sm al l  groups appeared  
t o  be s e l e c t i v e l y  a d a p t i v e  s i n c e :
1) The broken n a t u r e  o f  w i n t e r  h a b i t a t  and d is p e r s e d  food  
f a v o r e d  sm al l  f o r a g i n g  g ro u p s .  Even ly  d i s t r i b u t e d  smal l  
groups m axim ized  use o f  a v a i l a b l e  h a b i t a t  w h i l e  re d u c in g  
i n t r a s p e c i f i c  c o m p e t i t i o n  and t h e  p o t e n t i a l  f o r  
d e g r a d a t i o n  o f  sm al l  a r e a s .
2 )  Lower r a t e s  o f  a g g r e s s io n  in  sm al l  groups promoted  
i n d i v i d u a l  c o n s e r v a t i o n  o f  energy  under  a d v e rs e  
cond i t  i o n s .
3)  S in c e  p r e d a t i o n  appeared  i n s i g n i f i c a n t ,  g rou p in g  f o r  
m utua l  p r o t e c t i o n  was u n n e c e s s a ry ;  g ro u p in g  would l i k e l y  
i n c r e a s e  the  p o t e n t i a l  f o r  a c c i d e n t s  r e s u l t i n g  from  
cro w d in g  on narrow c l i f f  le d g e s .
A p p a r e n t l y  d i f f e r e n t  a d a p t i v e  s o c i a l  s t r a t e g i e s  have e v o lv e d  in  
o t h e r  g o a t  p o p u l a t i o n s .  Casebeer  e t  a l .  (1 9 5 0 )  r e p o r t e d  t h a t  goats  
in  t h e  Red B u t t e  a r e a  o f  Montana ranged in l a r g e  groups d u r in g  w i n t e r .  . 
He f e l t  t h i s  was advantageous in deep snow as the  go a ts  deve loped  
w e l l - t r o d d e n  t r a i l s  between s c a t t e r e d  open spots  o f  a v a i l a b l e  f e e d .
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Chadwick (1 9 7 3 )  r e p o r t e d  group s i z e s  a v e r a g in g  t h r e e  to  s i x  a n im a ls  
in  the  L i t t l e  Creek  d r a i n a g e .  T h e r e ,  8 . 7  a c re s  ( 3 - 5  ha) o f  w indblown  
r i d g e t o p s  c o n s t i t u t e d  th e  p r im a r y  w i n t e r  range f o r  17 m ounta in  g o a t s .  
Groups a v e r a g i n g  s i x  to  seven a n im a ls  in January  and F e b ru a ry  occup ied  
th e  M t . W a r d le  w i n t e r  range in Kootenay N a t i o n a l  P a rk  (H o i r o y d  1 9& 7) .  
DeBock ( 1 9 7 0 ) found t h a t  f rom  Ja nua ry  to  May, AM groups a v e ra g e d  about  
t h r e e  g o a t s ,  and fe m a le -y o u n g  groups averaged  o v e r  n in e  in Kootenay  
P a r k .  Group s i z e s  in  t h e  Crazy  M oun ta ins  were  l a r g e r  d u r in g  l a t e  
w i n t e r ,  when range  was r e s t r i c t e d ,  than  in  summer o r  f a l l  
( L e n t f e r  1 9 5 5 ) .  Saunders (1 9 5 5 )  r e g a rd e d  w indsw ept  r id g e t o p s  and 
g r a s s y  s l i d e - r o c k  s lo p e s  as im p o r ta n t  w i n t e r  h a b i t a t  f o r  g o a ts  in th e  
C razy  M o u n ta in s .  A l l  f o u r  o f  th e s e  g o a t  p o p u la t i o n s  occupy w i n t e r  
ranges le s s  broken th a n  those  in t h e  B i t t e r r o o t  Range. Windblown  
s lo p e s  o r  r i d g e t o p s  p r o v id e  r e l a t i v e l y  l a r g e  a re a s  o f  f o r a g e  o v e r  
w hich  groups o f  f i v e  o r  s i x  g o a ts  can e a s i l y  fe e d  w i t h o u t  d i r e c t l y  
c om pet ing  w i t h  one a n o t h e r .  I n t r a g r o u p  a g o n i s t i c  b e h a v io r  does no t  
j e o p a r d i z e  th e  l i v e s  o f  group members as i t  may on s t e e p  c l i f f s .
Such c l i f f s  c h a r a c t e r i z e d  g o a t  w i n t e r  ranges a lo n g  t h e  Salmon R i v e r  
(Brandborg  1955 )  and Lemhi Range (Kuck 1973b) o f  Idaho and th e  
B i t t e r r o o t s  where  g o a ts  formed s m a l l e r  g ro u p s .  Brandborg (1 9 55 )  and 
Kuck ( 1 9 7 3 b) r e p o r t e d  a v e r a g e  group s i z e s  o f  3 . 5  and 2 . 0 ,  r e s p e c t i v e l y ,  
f o r  th o s e  w i n t e r  ra n g e s .  The n a t u r e  o f  a v a i l a b l e  h a b i t a t  a p p a r e n t l y  
d i c t a t e s  w i n t e r  s o c i a l  s t r a t e g i e s .
W i n t e r s  w i t h  deep and p e r s i s t e n t  snow would f u r t h e r  encourage  
g r o u p in g  on ranges c h a r a c t e r i z e d  by w indblown s lo p e s  and r id g e t o p s  as
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g o a ts  become a g g r e g a te d  on le s s  range .  Goats In  B a n f f  N a t i o n a l  Park  
form ed l a r g e  groups d u r in g  p e r io d s  o f  deep snow (P e to c z  1 9 7 3 ) *  
C o n t r a r i l y ,  such w i n t e r s  In 1974 and 1975 d is c o u ra g e d  g r o u p in g  in  th e  
B i t t e r r o o t s  ( F i g .  1 2 ) .
On summer r a n g e s ,  m oun ta in  goats  in  the  s tudy  a r e a  were  s c a r c e l y  
more s o c i a b l e  th a n  on w i n t e r  ra nge s .  Small  groups d is p e r s e d  th ro u g h o u t  
a v a i l a b l e  h a b i t a t ,  w h i l e  AMs and b a r r e n  AFs were  o f t e n  s o l i t a r y .  The 
most s i g n i f i c a n t  v a r i a t i o n  from o t h e r  months was th e  i n c l u s i o n  o f  
s u b a d u l ts  in  a d u l t  g ro u p s .  Only  one s u b a d u l t ,  a 2 F ,  e n c o u n te re d  from  
J u ly  t o  m id - O c t o b e r  was unaccompanied by an a d u l t .  Y e a r l i n g s  o f t e n  
grouped w i t h  b a r r e n  AFs. Group s i z e  on summer ranges in  th e  
B i t t e r r o o t s  a v era g e d  2 . 1 7  compared w i t h  3 * 5  in  th e  Lemhi Range 
(Kuck 1973b) and 2 . 9  a lo n g  t h e  Salmon R i v e r ,  a l th o u g h  Brandborg (1 9 55 )  
c o n s id e r e d  t h e  a v e r a g e  group s i z e  f o r  t h i s  l a t t e r  p o p u l a t i o n  c l o s e r  
t o  t h e  3 - 5  mean he reco rd ed  in  th e  S e l k i r k  Range. These p o p u l a t i o n s ,  
which  w i n t e r  on p r e c i p i t o u s  c l i f f s  a t  low e l e v a t i o n s ,  a l l  remained in  
s m a l l  groups d u r in g  summer. C h adw ick 's  (1 9 7 3 )  range o f  t h r e e  to  s i x  
a n im a ls  p e r  group a p p l i e d  ye a i— round.  However, he added t h a t  groups  
w e re  l a r g e s t  in  w i n t e r .  DeBock ( 1 9 7 0 )  re c o rd e d  e q u a l l y  l a r g e  groups  
on summer and w i n t e r  ra n g e s .  In  th e  Crazy M o u n ta in s ,  groups were  
l a r g e r  in  w i n t e r  than  summer ( L e n t f e r  1 9 5 5 ) ,  and Foss (1 9 6 2 )  r e p o r te d  
group s i z e s  a v e r a g i n g  2 . 0  f o r  June ,  A u g u s t ,  and S eptem ber,  and 4 . 5  
f o r  J u l y .  For  o t h e r  Montana p o p u l a t i o n s ,  summer group s i z e s  a v era g e d  
2 . 5  in G l a c i e r  N a t i o n a l  P ark  (Chadwick 1 9 7 4 ) ,  2 . 7  a lo n g  th e  n o r t h e r n  
C o n t i n e n t a l  D i v i d e  (C as e b e e r  e t  a l .  1 9 5 0 ) ,  and 3 - 0  in th e  S a p p h i r e
F ig .  12. Annual group s i z e  and c o m p o s i t io n  on th e  Fred B urr  
w i n t e r  range, January to  27 May 1973"75-  N = 136 
g o a t -o b s e r v a t io n s  in 1973 ,  193 in  1 974 ,  and 359 in 
1975.
1 ^ 1  AF groups (groups c o n t a i n i n g  one o r
more AFs b u t  no AMs)
I ] AM groups (groups c o n t a i n i n g  one o r
more AMs but  no AFs)
K \ N  Mixed groups (groups c o n t a i n i n g  a t
l e a s t  one AF and one AM)
P'%/1 Sub ad u l t  groups (groups c o n t a i n i n g  goats
2 y e a r s  o l d  o r  younger)
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Range (R id e o u t  1 9 7 4 ) .  In  a l l  bu t  the  Kootenay P ark  p o p u l a t i o n ,  
m o u n ta in  g o a ts  s c a t t e r e d  s i n g l y  o r  in  smal l  groups th ro u g h o u t  a v a i l a b l e  
summer range r e g a r d l e s s  o f  w i n t e r  s o c i a l  s t r a t e g y .  An unusual e x c e p t i o n  
was th e  Red B u t t e  p o p u l a t i o n  which  formed groups a v e r a g in g  6 . 8  a n im a ls  
d u r in g  J u l y  and A ugust .  Brandborg (1 9 5 5 )  e x p l a i n e d ,  " T h is  was 
a t t r i b u t a b l e  t o  th e  g r e a t e r  p o p u l a t i o n  d e n s i t y  on the Red B u t t e  range  
and th e  movement o f  g o a ts  in  a c i r c u l a r  r o u te  o v e r  a l i m i t e d  a re a  o f  
n e a r l y  2 square  m i l e s . "  As in  th e  B i t t e r r o o t  M o u n ta in s ,  v a s t  summer 
ranges and c r i t i c a l l y  sm al l  w i n t e r  ranges a r e  t y p i c a l  o f  most g o a t  
p o p u l a t i o n s .  C a r r y i n g  c a p a c i t i e s  o f  w i n t e r  ranges e s t a b l i s h  th e  
n u m e r ic a l  l i m i t s  o f  most p o p u l a t i o n s .
C om pos i t ion  o f  g o a t  g ro u p s ,  w i t h  the  e x c e p t i o n  o f  k id -n a n n y  p a i r s ,  
was c o n s t a n t l y  c h a n g in g .  As r e p o r t e d  by Brandborg ( 1 9 5 5 ) ,  Ks remained  
w i t h  t h e i r  n a n n ie s  f o r  10-11 months. The e a r l i e s t  d a te s  on which  
d i s s o c i a t e d  Ks w ere  re c o rd e d  in  1973 and 1974 were  31 and 27 M arch ,  
r e s p e c t i v e l y .  By l a t e  A p r i l ,  Ks were  o f t e n  observed  a l o n e ,  in  p a i r s ,  
o r  t a g g i n g  a f t e r  na nn ie s  w i t h  Ks. One p a i r  o f  Ks was o b served  n in e  
t im es  in  1975 between 6 A p r i l  and 25 May. On 17 F e b ru a ry  1 9 75 ,  a lone  
K, p o s s i b l y  an o r p h a n ,  was seen in B l o d g e t t  Canyon. On the  same d a t e ,
1 saw an AF accompanied by two Ks. Those were  p o s s i b l y  tw in s  o r  e l s e  
one was o rphaned  o r  s e p a r a t e d  f rom i t s  m o th e r .  S u r v i v a l  among orphaned  
o r  s e p a r a t e d  Ks is  p o o r l y  documented in  t h e  l i t e r a t u r e .  Brandborg  
( 1 9 5 5 ) f e l t  such Ks became v u l n e r a b l e  to  s t a r v a t i o n  and p r e d a t i o n .  
R id e o u t  ( 1 9 7 4 )  r e p o r t e d  t h a t  o f  two Ks s e p a ra te d  and r e c a p t u r e d  1 y e a r  
l a t e r ,  one was e m a c ia te d  and th e  o t h e r  in  good c o n d i t i o n .  Chadwick
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( 1 9 7 3 )  documented o v e r - w î n t e r  s u r v i v a l  o f  an orphaned K in th e  Swan 
Range. Not u n t i l  4 A p r i l  in  Fred B u r r  Canyon were  o t h e r  Ks observed  
w i t h o u t  t h e i r  presumed dams in 1975.  The g r e a t e r  p r o p o r t i o n  o f  lone  
AFs in A p r i l  and May v e rsus  o t h e r  months a t t e s t s  th e  d i s s o c i a t i o n  o f  
Ks from n a n n ie s  a t  10-11 months o f  age ( F i g .  1 1 ) .
A d u l t - a d u l t  and a d u 1t - s u b a d u 1t  groups were  somewhat more s t a b l e  
on summer than  w i n t e r  ra n g e s .  A r a d io - e q u ip p e d  AF e x h i b i t e d  an 
a f f i n i t y  f o r  s u b a d u l t  company. On f o u r  ground r e l o c a t i o n s  o f  t h a t  AF 
between 3 and 17 O c t o b e r ,  th e  same two Ys ,  a f e m a le  w i t h  a broken l e f t  
horn and a t h i c k ,  s tubb y  horned m a le ,  accompanied h e r .  P r e v i o u s l y ,  on 
10 A u g u s t ,  two i d e n t i c a l  Vs f o l l o w e d  h e r .  T racks  o f  the  r a d io e d  AF 
r e v e a l e d  t h a t  she m ig r a t e d  to  t h e  Fred B u r r  t r a n s i t i o n a l  range w i t h  
two Ys on 15 o r  16 November. On 17 November, she was observed  w i t h  
th e  b r o k e n -h o r n e d  Y. A s o l i t a r y  m a le  Y was a l s o  on t h e  t r a n s i t i o n a l  
ra n g e .  A f e m a le  Y w i t h  a c o n s p ic u o u s ly  deformed l e f t  horn was s p o t te d  
a lo n e  on Fred B u r r  w i n t e r  range s e v e r a l  t im e s  d u r in g  w i n t e r  1975.  
Dur ing  s p r i n g ,  she formed a c o h e s iv e  bond w i t h  the  r a d io e d  AF, They  
were  f i r s t  seen t o g e t h e r  on 2 March 1975» and were  t o g e t h e r  a l l  11 
t im es  I o b s e rv e d  th e  r a d io e d  AF d u r in g  A p r i l ,  May, and e a r l y  June.  
O th e r  l a s t i n g  t i e s  between a d u l t s  and s u b a d u l ts  were  no t  e v i d e n t .
D a i l y  A c t i v i t i e s
M o u n ta in  g o a ts  engaged in  e i g h t  g e n e r a l  a c t i v i t i e s .  Upon f i r s t  
o b s e r v in g  a g ro u p ,  th e  a c t i v i t y  engaged in by i t s  members was reco rd ed  
The a c t i v i t y  pursued by th e  m a j o r i t y  o f  members in a group was
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c o n s id e r e d  as the  g r o u p 's  a c t i v i t y .  T a b le  22 and F i g ,  13 were  
c o n s t r u c t e d  from o b s e r v a t i o n s  made from January  1973 to  June 1975"
Seasonal  a c t i v i t y  p a t t e r n s . As r e p o r t e d  by o t h e r  i n v e s t i g a t o r s ,  
g o ats  d e v o te d  most o f  the  d a y l i g h t  hours to  f e e d in g  and be dd ing .  These  
two a c t i v i t i e s  o c c u p ie d  a t  l e a s t  44 p e r c e n t  o f  a l l  groups observed  
d u r i n g  each m onth,  and c o n s i d e r a b l y  more from January  th roug h  June 
( T a b l e  2 2 ) .  Fewer groups were  seen t r a v e l i n g  d u r in g  th e  c r i t i c a l  
J a n u a ry  th r o u g h  A p r i l  p e r i o d  than in  o t h e r  months. T h is  s u p p o r ts  th e  
id ea  t h a t  g o a ts  s y n c h r o n iz e d  d a i l y  f e e d in g  and bedding a c t i v i t i e s  on 
t h e  same s i t e s  to  c o n s e rv e  e n e r g y .  On w i n t e r  r a n g e s ,  g o a ts  g e n e r a l l y  
s e l e c t e d  b e d s ! t e s  n e a r  th e  p o i n t  w here  f e e d in g  bouts ended. In  many 
c a s e s ,  f e e d i n g  ceased as g o a ts  reached a pr im e bedding l o c a t i o n .  
In c r e a s e d  t r a v e l  d u r in g  May was a s s o c i a t e d  w i t h  AFs moving to  k id d in g  
g ro u n d s .  In  F red  B u rr  Canyon, n a n n ie s  gave b i r t h  n e a r  t h e  m i d - s e c t i o n  
o f  th e  4 m i l e  ( 6 . 4  km) long w i n t e r  ra n g e .  Females w i n t e r i n g  f a r t h e r  
e a s t  o r  w e s t  converged  on t h i s  a r e a  in  l a t e  May. D ur ing  May and e a r l y  
J u n e ,  g o a ts  a l s o  sought  o u t  " g r e e n - u p "  a r e a s  and t r a v e l e d  to  p o r t i o n s  
o f  w i n t e r  ranges unused e a r l i e r  in  t h e  y e a r  due t o  deep snow. Goats  
t r a v e l e d  f r e e l y  between c i r q u e  ba s in s  on summer r a n g e s ,  and much f a l l  
t r a v e l  was r e l a t e d  t o  th e  r u t  and m i g r a t i o n .
M o u n ta in  g o a ts  s p e n t  c o n s i d e r a b l e  t im e  s t a n d i n g .  Throughout  th e  
y e a r ,  g o a ts  i n t e r r u p t e d  f e e d in g  bouts to  s ta nd  and s u rv ey  t h e i r  
s u r r o u n d in g s .  Goats a l s o  rose  from beds to  s t a r e  in th e  d i r e c t i o n  o f  
a neai— by d i s t u r b a n c e .  Chadwick (1 9 73 )  c o r r e l a t e d  v i s u a l  a l e r t n e s s ,  
o r  t im e  s p e n t  s u r v e y i n g ,  w i t h  age o f  an im al  and group s i z e .  S o l i t a r y
F ig .  13* W in te r  (Janu a ry -M a rc h )  and s p r in g  ( A p r i l - J u n e )  d a i l y  
fe e d in g  and bedding peaks in the  s tudy  a r e a .  Shown 
is the p e rc e n t  fe e d in g  o f  a l l  groups o f  go ats  
observed e i t h e r  f e e d in g  o r  bedd ing .
W i n t e r  (n = 161 groups)  
Spr in g  (n -  390 grou ps)
Sunrise Sunset
M ay  Feb. Feb. M ay
100
90-
80-
70-o>
c
60-
tf>
o.
D
O
50
O
40-O
30-
20 -
l O -
8-10 10-12 12-14 14-16 16-18 18 20 20 226-8
M o u n ta in  S tandard  T i m e
97
a d u l t s  w e re  most a l e r t .  As Vaughan (1 9 7 5 )  h y p o t h e s i z e d ,  from Ritzman  
and B e n e d i c t ' s  ( 1 9 3 1 )  c a l c u l a t i o n  t h a t  d o m e s t ic  sheep ( Ovls  a r l e s ) 
produced 15 p e r c e n t  more h e a t  w h i l e  s ta n d in g  than l y i n g  down, s ta n d in g  
may f u n c t i o n  to  m a i n t a i n  body te m p e r a tu r e  d u r in g  w i n t e r .  In  s u p p o r t  
o f  t h i s  h y p o t h e s i s ,  I reco rd ed  15 p e r c e n t  o f  groups s ta n d in g  d u r in g  
t h e  c o l d e s t  months,  Ja n u a ry  and F e b r u a r y ,  and none from J u l y  th rough  
m id - O c t o b e r  ( T a b l e  2 2 ) .
M oun ta in  go ats  spent  more t im e  f e e d in g  than bedding from January  
th ro u g h  M arch;  how ever ,  a c o m p le te  r e v e r s a l  t r a n s p i r e d  In  A p r i l  and 
c o n t in u e d  th ro u g h  June.  Heavy s n o w fa l l  and l i t t l e  m e l t i n g  fo r c e d  goats  
to  spend more t im e  and e f f o r t  o b t a i n i n g  s u f f i c i e n t  food d u r in g  w i n t e r  
than  s p r i n g .  By A p r i l ,  warmer te m p e ra tu r e s  denuded some t e r r a i n  a n d , 
a l th o u g h  t h e  exposed f o r a g e  was o f  unimproved n u t r i t i o n a l  v a l u e ,  go ats  
f i l l e d  t h e i r  rumens in  le s s  t im e .  P e r c e n t  o f  groups f e e d in g  d e c l i n e d  
th ro u g h  June p a r t l y  because In c r e a s i n g  day l e n g t h  p r o v id e d  more hours  
o f  l i g h t  f o r  f e e d i n g .  C o n v e r s e ly ,  r e l a t i v e l y  more groups were  bedded 
In  s p r in g  than  w i n t e r .  Bedding expends le s s  energy  than o t h e r  
a c t i v i t i e s  and would promote c o n s e r v a t i o n  o f  re m a in in g  r e s e rv e s  u n t i l  
h ig h  q u a l i t y  f o r a g e  a p p e a re d .
Chadwick (1 9 7 3 )  and Vaughan (1 9 7 5 )  p r o v id e d  w i n t e r  a c t i v i t y  
t a b l e s .  T h e i r  f e e d i n g i b e d d l n g  r a t i o s  were  6 7 : 3 3  and 5 2 : 4 8 ,  r e s p e c t i v e l y ,  
compared w i t h  5 8 : 4 2  in  t h e  B i t t e r r o o t s .  Chadwick (1 9 7 3 )  showed a 
d e c l i n e  In  s p r in g  fe e d  1n g : b e d d 1ng t i m e ,  5 3 - 5 : 4 6 . 5 ,  less  pronounced than  
in  th e  B i t t e r r o o t s ,  3 7 : 6 3 -
Summer and f a l l  d a ta  a g a in  I n d i c a t e d  f e e d in g  as th e  dominant  
d a l l y  a c t i v i t y .  Feed In g :b e d d in g  r a t i o s  f o r  summer ( J u ly  -  m id - O c to b e r )
9 8
and f a l l  (November and December) w e re  5 8 :4 2  and 7 3 : 2 7 ,  r e s p e c t i v e l y .  
Both r a t i o s  e x a g g e r a t e d  a c t u a l  t im e  spent  f e e d in g  and bedding d u r in g  
th o s e  seasons as g o a ts  devoted  c o n s i d e r a b l e  t im e  to  t r a v e l  and 
c o u r t s h i p  a c t i v i t i e s .
Temporal f e e d in g  and bedding p a t t e r n s . F i g .  13 i l l u s t r a t e s  
d a i l y  peaks in  f e e d i n g  and bedding a c t i v i t y  d u r in g  w i n t e r  and s p r i n g .  
R a t io s  o f  f e e d i n g : bedding groups w ere  c a l c u l a t e d  o v e r  2 hour t im e  
i n t e r v a l s  t o  e s t a b l i s h  th e  g r a p h s .  A midday bedding peak s e p a r a te d  
m in o r  morning and m a jo r  e v en in g  f e e d in g  p e r i o d s .  Goats t y p i c a l l y  fe d  
ups lope  in  morning and e a r l y  a f t e r n o o n ,  on w i n t e r  r a n g e s ,  and down- 
s lo p e  d u r in g  e v e n in g .  O c c a s i o n a l l y  the y  r e tu r n e d  to  t h e i r  b e d s i tes  
o f  t h e  p r e v io u s  n i g h t .  Morning f e e d in g  commenced a f t e r  0800 d u r in g  
w i n t e r ,  when w i n t e r  ranges became i l l u m i n a t e d  and warmed. Dur ing  
s p r i n g ,  many a n im a ls  were  a l r e a d y  f e e d i n g  b e f o r e  0 8 0 0 .  Poor  
l i g h t i n g  and fog  f r e q u e n t l y  hampered e a r l y  morning o b s e r v a t i o n s ;  
however ,  t h e  morning f e e d in g  p e r i o d  d u r i n g  s p r i n g  p r o b a b ly  commenced 
s h o r t l y  a f t e r  d a y b r e a k .  Goats c o n t in u e d  to  f e e d  s p o r a d i c a l l y  
t h r o u g h o u t  m id d a y ,  re a c h in g  a p r e - n i g h t f a l l  peak d u r in g  which few  
a n im a ls  w e r e  bedded. I t  is unknown how long a f t e r  d a rk  goats  
c o n t i n u e d  t o  f e e d .  R i d e o u t 's  ( 1 9 7 4 )  r a d io  t e l e m e t r y  work showed t h a t  
g o a ts  remained a c t i v e  on bo th  d a rk  and m o o n l i t  n i g h t s  d u r in g  summer and 
f a l l .  Chadwick (1 9 7 3 )  o b served  go a ts  f e e d in g  on m o o n l i t  n i g h t s ,  
a l t h o u g h  he and R id e o u t  (1 9 7 4 )  c onc luded  t h a t  e x t e n s i v e  movements 
o c c u r r e d  o n l y  on b r i g h t  n i g h t s .  G e i s t  ( 1 9 7 1 : 2 6 2 )  r e p o r t e d  t h a t  
m o u n ta in  g o a ts  in  th e  C a s s ia r  M oun ta ins  fe d  m o s t ly  a f t e r  noon in
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December and Ja n u a ry  and r e t i r e d  to  n i g h t t i m e  beds b e f o r e  dusk.
Vaughan (1 9 7 5 )  a l s o  found f e e d in g  c o n c e n t r a t e d  d u r in g  a f t e r n o o n  
w h i l e  Chadwick (1 9 7 3 )  r e p o r t e d  p r e - d u s k  f e e d in g  peaks d u r in g  w i n t e r  
m o n th s .
L i m i t e d  summer s i g h t i n g s  s i m i l a r l y  r e v e a le d  e a r l y  morning and 
e v e n in g  f e e d i n g  p e a k s ,  a l th o u g h  g o a ts  fe d  a t  a l l  hours o f  th e  day on 
shaded e x p o s u r e s .  Feeding  and bedding sequences were  le s s  p r e d i c t a b l e  
d u r in g  th e  r u t t i n g  p e r i o d .  AMs spent much t im e  c o u r t i n g  o r  s e a r c h in g  
f o r  AFs and d i s r u p t e d  fe m a le s  d u r i n g  f e e d in g  and bedding b o u ts .  
Anderson ( 1 9 4 0 ) ,  Brandborg ( 1 9 5 5 ) ,  Saunders ( 1 9 5 5 ) ,  Peck ( 1 9 7 2 ) ,  and 
Chadwick ( 1 9 7 3 )  r e p o r t e d  e a r l y  morning and l a t e  a f t e r n o o n  to  e ven ing  
f e e d in g  peaks in  summer. R id e o u t  (1 9 7 4 )  found a pre -dawn a c t i v i t y  
peak d u r i n g  August w h ich  c orres po nde d  w i t h  d a i l y  minimum t e m p e ra tu r e s  
and m o i s t u r e  on v e g e t a t i o n ,  and a m i d - a f t e r n o o n  d e c re a s e  in a c t i v i t y  
c o r r e s p o n d in g  w i t h  maximum d a i l y  t e m p e r a t u r e s .  R e l a t i o n s h i p s  between  
d a i l y  a c t i v i t y  and t h e r m o r e g u l a t o r y  demands on summer ranges in  th e  
B i t t e r r o o t  M ou n ta in s  a r e  d is c u s s e d  in  th e  s e c t i o n  on H a b i t a t  Use,
H a b i t a t  Use
E 1e v a t i o n . From Ja n u a ry  th ro u g h  May, mounta in  go ats  o c c u p ie d  
w i n t e r  ranges below 7 , 0 0 0  f e e t  ( 2 , 1 3 4  m ) . Over 94 p e r c e n t  were  
o b s e r v e d  on t h e  lo w e r  1 , 8 0 0  f e e t  (549  m) o f  s o u t h - f a c i n g  canyon w a l l s  
between 4 , 2 0 0  and 6 , 5 0 0  f e e t  ( 1 , 2 8 0  and 1 ,981 m) e l e v a t i o n .  A 
c o m p le te  a l t i t u d î n a l  s w i tc h  o c c u r r e d  in summer when 9 8  p e r c e n t  o f  
o b s e rv e d  g o a ts  w e re  above 7 ,3 0 0  f e e t  ( 2 , 2 2 5  m) e l e v a t i o n .  The a l p i n e  
c i r q u e s  used e x t e n s i v e l y  by g o a ts  in summer a r e  lo c a t e d  above 7 ,0 0 0
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f e e t  ( 2 , 1 3 4  m ) . Anderson ( 1 9 4 0 ) ,  Brandborg ( 1 9 5 5 ) ,  H o iroyd  (1 9 & 7 ) ,
Kuck ( 1 9 7 3 a ) ,  R id e o u t  ( 1 9 7 4 ) ,  and Chadwick (1 9 7 4 )  a l l  r e p o r t e d  use  
o f  lo w e r  e l e v a t i o n s  d u r in g  w i n t e r  than  summer In W a s h in g to n ,  Id ah o ,  
B r i t i s h  C o lu m b ia ,  and M ontana.  Casebeer  e t  a l .  ( 1 9 5 0 ) ,  L e n t f e r  ( 1 9 5 5 ) ,  
and Vaughan (1 9 7 5 )  found go ats  were  a t  low e l e v a t i o n s  and on windblown  
r id g e t o p s  d u r i n g  w i n t e r  In  Montana and Oregon. On 12 March 1 9 75 ,  an 
a e r i a l  s u rv e y  o f  th e  s tudy  a r e a  p ro v id e d  I n d i r e c t  e v id e n c e  t h a t  go ats  
use I n t e r f l u v i a l  r id g e t o p s  above w i n t e r  ranges .  T h re e  s e ts  o f  t r a c k s  
In  M i l l  Canyon and one s e t  in  Big C reek  Canyon were  observed  on 
r id g e t o p s  between 7 , 5 0 0  and 9 , 0 0 0  f e e t  ( 2 , 2 8 6  and 2 ,7 4 3  m) e l e v a t i o n ;  
presum ab ly  a l l  w e re  made by m oun ta in  g o a t s .  Goats in  th e  Swan Range 
o f  Montana o c c u p ie d  th e  same range y e a r - r o u n d  (Chadwick 1 9 7 3 ) ;  go ats  
in  C o lo ra d o  showed l i t t l e  seasonal  e l e v a t i o n  p r e f e r e n c e  (H lbbs e t  a l .
1969) .
Annual snow p a t t e r n s  i n f l u e n c e d  e l e v a t i o n a l  use d u r in g  w i n t e r  
in  the  B i t t e r r o o t  M o u n ta in s .  D ur ing  th e  deep snow w i n t e r s  o f  1974 
and 1 9 7 5 , g o a ts  u t i l i z e d  mean e l e v a t i o n s  o f  5 , 7 6 0  f e e t  ( 1 , 7 5 6  m) 
and 5 , 7 0 0  f e e t  ( 1 , 7 3 7  m ) , r e s p e c t i v e l y ,  compared to  5 , 8 5 0  f e e t  
( 1 , 7 8 3  m) d u r i n g  t h e  s n o w - f r e e  w i n t e r  o f  1973- From November through  
A p r i l ,  th e  mean e l e v a t i o n  o f  s i g h t i n g s  f l u c t u a t e d  w i t h  snow depths  
( F i g .  1 4 ) .  Goats In  th e  S a p p h ire  Mountains l i k e w i s e  sought lower  
e l e v a t i o n s  d u r in g  t h e  s e v e r e  w i n t e r  o f  1971“ 72 than  d u r in g  th e  
f o l l o w i n g  w i n t e r  ( R id e o u t  1 9 7 4 ) .  O b s e r v a t io n s  o f  m ounta in  goats  
d u r i n g  f a l l  (m id -O c to b e r  to  D ecem ber )1973 and 1974 found go a ts  
a p p r o x i m a t e l y  700 f e e t  (213  m) h i g h e r  d u r in g  th e  l a t t e r  p e r i o d .
F ig .  14. Month ly  mean e l e v a t i o n  o f  g o a t  s i g h t i n g s  from 1973 to  
1975.
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Deep a c c u m u la t io n s  o f  snow, wh ich  b l a n k e t e d  th e  s tudy  a re a  in O ctob er  
and November 1973» f o r c e d  go ats  from t r a n s i t i o n a l  to  low er  w i n t e r  ranges 
much e a r l i e r  th a n  d u r in g  th e  m i ld  f a l l  o f  1974.
The mean e l e v a t i o n  o f  summer s i g h t i n g s  decreased  from 8 , 0 1 0  f e e t  
( 2 ,4 4 1  m) in  J u l y  to  7 ,8 1 0  f e e t  ( 2 , 3 8 0  m) in O c to b e r  ( F i g .  1 4 ) .  Dur ing  
J u l y ,  m oun ta in  go ats  f o r a g e d  a lon g  h ig h  r id g e s  and le d g e s .  By A ugust ,  
when c i r q u e  b a s in s  became s n o w - f r e e ,  most s i g h t i n g s  were  in  c i r q u e s .
E x p o s u re . From t h e  t im e  mounta in  g o a ts  reached t r a n s i t i o n a l  
ranges in  l a t e  O c to b e r  and November u n t i l  th e y  m ig r a t e d  from them 
d u r i n g  J u n e ,  a l l  s i g h t i n g s  w e re  on E,  SE, S,  SW, and W e x p o s u re s .  
S i x t y - t h r e e  p e r c e n t  o f  a l l  s i g h t i n g s  w e re  on south  e x p o s u re s ,  23 
p e r c e n t  on SE e x p o s u r e s ,  6 p e r c e n t  on E e x p o s u re s ,  6 p e r c e n t  on SW 
e x p o s u r e s ,  1 p e r c e n t  on W e x p o s u r e s ,  and 1 p e r c e n t  i n d i f f e r e n t .
South exposures  shed snow more r e a d i l y  th a n  o t h e r s  due to  f a v o r a b l e  
sun a n g l e  and p r e v a i l i n g  w e s t e r l y  winds in the  B i t t e r r o o t  M o u n ta in s .
Kuck (1 9 7 3 a )  found o v e r  90 p e r c e n t  o f  m oun ta in  go ats  in the  Lemhi 
Range on s o u th e r n  exposures  (SE,  S , SW) f rom November th ro u g h  May.
Goats used S and W exposures  o v e r  80 p e r c e n t  o f  th e  t im e  in  w i n t e r  
and s p r i n g  in  the  Spanish Peaks (Peck 1 9 7 2 ) ,  Chadwick (1 9 7 3 )  and 
Brandborg (1 9 5 5 )  a l s o  found s o u th e rn  a s p e c ts  f a v o r e d  in  w i n t e r .
On my s tu d y  a r e a ,  g o a ts  used SE and E exposures more than SW 
and W, l a r g e l y  because o f  w i n t e r  range geomorphology.  West aspects  
o f  o u t c r o p s ,  c l i f f s ,  and f i n s  were  much s t e e p e r  ( o f t e n  t im es  sheer  
c l i f f s ) ,  s u p p o r te d  le s s  f o r a g e ,  and r e c e iv e d  f u l l  f o r c e  o f  s t r o n g
103
w i n d s ,  in  c o n t r a s t  t o  E a s p e c t s .  C o n s e q u e n t ly ,  SE and E exposures  
o f f e r e d  more a v a i l a b l e  f o r a g e  and le s s  e n v i r o n m e n ta l  s t r e s s  a t  a t im e  
when e n e rg y  budgets  w e re  s t r a i n e d .
From Ja nua ry  th ro u g h  A p r i l ,  when snow depths were g r e a t e s t  on 
w i n t e r  r a n g e s ,  g o a ts  f r e q u e n t e d  S exposures 56 p e r c e n t  o f  th e  t im e  
in  1 9 7 3  compared to  73 and 71 p e r c e n t  o f  the  t im e  in 1974 and 1975.  
Annual p e r c e n t  use o f  S exposures  appeared  to  be a f u n c t i o n  o f  snow 
depth ( T a b l e  2 ) .  P e r c e n t  use o f  a s p e c ts  was s i m i l a r  on w i n t e r  ranges  
f o r  bo th  f e e d i n g  and b e d d in g .
As w i n t e r  snowpack began r e c e d in g  in l a t e  May and J une ,  use o f  
S exposures  d e c l i n e d  and s i g h t i n g s  on SE and E exposures  in c re a s e d  
( T a b l e  2 3 ) .  T h is  s h i f t  was r e l a t e d  t o  t h e  appearance  and a c c e s s i b i l i t y  
o f  new p l a n t  g row th  on a l l  exposures  and t h e r m o r e g u la t o r y  demands 
evoked by r i s i n g  d a y t im e  t e m p e r a t u r e s .  E a s t e r l y  exposures  were  shaded  
d u r in g  t h e  warm a f t e r n o o n  and ev en in g  ho u rs .
From J u l y  th ro u g h  m i d - O c t o b e r ,  N , NE, and E exposures  were  
e x p l o i t e d  by go a ts  67 p e r c e n t  o f  th e  t im e  ( T a b l e  2 3 ) .  M oun ta in  go ats  
s e l e c t e d  th e s e  exposures  76 p e r c e n t  o f  t h e  t im e  f o r  f e e d i n g .  Exposures  
chosen f o r  f e e d i n g  were  c l o s e l y  r e l a t e d  to  a v a i l a b l e  m o is t u r e  f o r  
p l a n t  g r o w th .  Lush s e d g e - f o r b  m a ts ,  r e q u i r i n g  summer-long m o i s t u r e ,  
p r e d o m in a te d  on N, ME, and E exposures  in  c i r q u e  b a s in s .  These  
herbaceous  mats w ere  f a v o r i t e  f e e d in g  a re a s  o f  go a ts  in  summer. M e l t ­
ing s n o w f i e l d s  p e r s i s t e d  i n t o  August and September n e a r  th e  he a d w a l ls  
o f  n o r t h  and e a s t - f a c i n g  c i r q u e s ,  p r o v i d i n g  a con t in u o u s  w a t e r  s o u r c e .  
T h e r m o r e g u l a t i o n  became an i n c r e a s i n g l y  im p o r ta n t  b i o l o g i c a l  demand
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T a b l e  2 3 .  M o n th ly  p e r c e n t  use o f  exposures  by mounta in  goats  on
t r a n s i t i o n a l  and w i n t e r  (November to  June 1 9 7 3 -1 9 7 5 )  and 
summer ranges ( J u ly  to  m id -O c to b e r  1 9 7 4 ) .  T ra c e  (T)  amounts 
a r e  le s s  than  0 . 5  p e r c e n t .
No. o f Exposure
Month Groups NE N E NW SE W S SW 1
Nov. 26 27 69 4
Dec. 32 6 25 69
Jan . 57 16 8 0 4
Fe b . 51 4 33 59 4
M ar. 100 4 15 1 73 7
A p r . 225 5 20 2 67 5 T
May 194 9 26 2 53 9 2
June 32 16 44 31 6 3
T o t a l
Averages
717
6 23 1 63 6 1
J u l y 10 30 20 10 10 20 10
Aug. 41 22 17 37 17 5 2
S e p t . 3 67 33 11
O c t . 9 11 22 11 11 22 11
T o ta  1 63
Averages 19 19 29 14 8 5 3 3
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d u r in g  mid-summer. Goats  t r a v e l l i n g  across  sunny exposures  in summer 
w e re  sometimes o b s e rv e d  p a n t i n g .  M oun ta in  goats  conducted 7 6  p e r c e n t  
o f  a l l  a c t i v i t i e s  on N, NE, and E exposures d u r in g  August and a n o th e r  
1 7  p e r c e n t  on r e l a t i v e l y  cool SE e x p o s u re s .  When d a y t im e  te m p e ra tu re s  
exceeded 6 0  degrees  F . ( 1 5 * 5  C . )  in A ugust ,  97 p e r c e n t  o f  a l l  s i g h t i n g s  
o c c u r r e d  on thos e  cool e x p o s u re s .
Peck ( 1 9 7 2 ) f e l t  t h a t  o c c u r r e n c e  o f  lush v e g e t a t i o n  on n o r t h  
s lo p es  in  the  Spanish  Peaks a ccounted  f o r  50 p e r c e n t  use o f  t h a t  
ex p o s u re  by g o a ts  in  summer. R i d e o u t ' s  ( 1 9 7 4 )  o b s e r v a t i o n s  c o n c u r r e d .  
Kuck ( 1 9 7 3 a )  in Idaho and Chadwick (1 9 7 4 )  in G l a c i e r  N a t i o n a l  P a rk  
found l i t t l e  p r e f e r e n c e  f o r  exposure  by go ats  in  summer.
S l o p e . M oun ta in  g o a ts  in  th e  B i t t e r r o o t  M ounta ins  f r e q u e n t e d  
s t e e p e r  s lo p e s  on w i n t e r  ranges than  on summer and t r a n s i t i o n a l  ranges  
( F i g .  1 5 ) .  From November to  J a n u a r y ,  t h e  mean s lo p e  used m onth ly  by 
g o a ts  ro s e  from 41 t o  45 to  49 d e g re e s .  From January  th roug h  June ,  
t h e  a v e r a g e  s lo p e  u t i l i z e d  e q u a l l e d  47 degrees  in  1 9 7 3 » 49 degrees  in 
1 9 7 4 , and 48 d e grees  in 1975 .  M o n th ly  v a r i a t i o n  was m in im al  from y e a r  
to  y e a r .  Goats a c t i v e l y  sought  s te e p  p o r t i o n s  o f  t r a n s i t i o n a l  and w i n t e r  
ra n g e s .  S o u t h - f a c i n g  canyon w a l l s  o f  f o u r  r e p r e s e n t a t i v e  d r a in a g e s  
w i t h i n  t h e  s tu d y  a r e a  a v e r a g e  23 to  27 degrees in  s teep ness  (T a b le  1 ) .
Y e t  g o a ts  were  c o n s i s t e n t l y  observed  on s lop es  a v e r a g in g  40 to 55
degrees  d u r i n g  f a l l ,  w i n t e r ,  and s p r i n g .  S teep  s lo p es  and c l i f f s  
shed snow more r e a d i l y  than g e n t l e  s l o p e s ,  thus expos ing  f o r a g e  p l a n t s  
and f a c i l i t a t i n g  t r a v e l .  S te e p  s lo p e s  a l s o  p r o v id e d  s e c u re  b e d s i tes  and
w e re  e q u a l l y  p r e f e r r e d  f o r  f e e d in g  and bedding ( F i g .  1 6 ) .
F îg .  15- Monthly  mean s lop e  used by groups observed  from  
January 1973 t o  June 1975.
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F îg .  16. Monthly  d i s t r i b u t i o n  o f  f e e d in g /b e d d in g  groups on 
slopes o f  t r a n s i t i o n a l  and w i n t e r  ranges from  
January 1973 to  June 1975.
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Dec. 12/8 38 33 38
4 ;
8 12 12
J a n . 30 /17 4727 29 29
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M ar. 47/35 36 43
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On summer ra n g e s ,  g o a ts  fo r a g e d  and bedded a long  s t e e p ,  snow free  
r id g e s  In  J u l y ,  b u t  p r e f e r r e d  g e n t l e  s lo p es  In c i r q u e  b a s in s  from August  
to  m i d - O c t o b e r .  The mean s lo p e  o f  summer s i g h t i n g s  was 3 8  d e g r e e s .  
C asebeer  e t  a l .  ( 1 9 5 0 )  r e p o r t e d  6 5  p e r c e n t  o f  go a ts  ob se rv ed  a long  th e  
n o r t h e r n  C o n t i n e n t a l  D i v i d e  o f  Montana on s t e e p  s lop es  o r  c l i f f s  d u r in g  
summer. In  th e  r e l a t i v e l y  u n g l a c l a t e d  S a p p h i r e  Range, R id e o u t  (1 9 7 4 )  
r e co rd ed  o v e r  40  p e r c e n t  use o f  s te e p  s lo p e s  and c l i f f s  from June  
th ro u g h  November. M oun ta in  goats  in  th e  Lemhi Range e x h i b i t e d  a 
p a t t e r n  s i m i l a r  to  t h a t  o b s e rv e d  In  the  B i t t e r r o o t  M o u n ta in s .  Kuck 
(1 9 7 3 a )  found t h a t  g o a ts  used mean s lo p es  n e a r  6 0  degrees  in w i n t e r  and 
s p r in g  w h i l e  r i d g e t o p s  o f  25 degrees  o r  le s s  were  p r e f e r r e d  In  summer 
and f a l l .
In summer, g o a ts  fe d  on s lo p e s  a v e r a g in g  34 degrees  In  c i r q u e  
b a s i n s ,  but  bedded a d j a c e n t  to  h e a d w a l ls  and l a t e r a l  r id g e s  on s lo p e s  
a v e r a g i n g  42 degrees  ( F i g .  1 7 ) .  Chadwick (1 9 74 )  found s lo p es  o f  40 
d e grees  o r  more chosen 70 p e r c e n t  o f  the  t im e  f o r  bedding and 6 5  
p e r c e n t  o f  t h e  t im e  f o r  f e e d i n g  In  G l a c i e r  N a t i o n a l  P a r k .
V e g e t a t i v e  a s s o c i a t i o n s . A ppend ix  A p r o v id e s  a key to  v e g e t a t i v e  
a s s o c i a t i o n s .  U n d e r s to ry  ty p e s  a r e  d e s c r ib e d  in  C h a p te r  I I I  and 
r e p r e s e n t a t i v e  s p e c ie s  o f  each a ppe a r  In  A ppendix  B. T a b l e  24 summarizes  
m o n th ly  use o f  v e g e t a t i v e  a s s o c i a t i o n s  from J u ly  1974 th ro u g h  June
1 9 7 5 .
Due to  e l e v a t i o n a l  d i f f e r e n c e s ,  v e g e t a t i v e  a s s o c i a t i o n s  on 
w i n t e r  and summer ranges o v e r l a p  v e ry  l i t t l e .  From November to  June ,  
g o a ts  used the bunchgrass ty p e  62 p e r c e n t  o f  the  t im e  f o l l o w e d  by
F îg .  1 7 . Monthly  d i s t r i b u t i o n  o f  f e e d in g /b e d d in g  groups on
slopes o f  summer ranges from J u ly  t o  m id -O c to b e r  1974.
1 I Feeding groups  
K / / I  Beddi ng groups
No.of
Month Groups n -2 0 21 -30
Slope In Degrees 
31-40 41-50 51-60
Percent 
61-70 of Total
July 4 /4
75
25
50
[7^
25 25
A
75
50
25
100
75
50
25
AugrOct. 22/15
61
11
15
22 23
8
23
15 15
m ean  = 33.85 m e a n  = 4 2 ,ll
Table 24. Monthly percent use of vegetat ive  associations® on t r a n s i t io n a l  and w in te r  ranges from
November 1974 to June 1975. Trace (T) amounts are less than 0 .5  percent.
V ege ta tive  A ssoc ia tions
No. o f Bare rock^ Snowfie ld^ Bunchgrass
Beargrass- 
herb
Deciduous
shrub
Scattered
herb
Senecio-
sedge
Month Groups 01 02 03 04 03 01 02 03 04 07 01 03 07 01 0 Ï 01 02 03 04 01 03 04
Nov. 17 6 41 6 6 12 6 12 6 6
Dec. 11 9 55 27 9
Jan. 22 5 18 18 41 5 5 9
Feb. 37 11 5 24 41 5 8 5
Mar. 64 5 2 6 3 27 33 5 9 2 8 2
Apr. 148 2 2 16 10 10 32 2 1 17 1 5 2
May 96 7 3 8 8 10 24 1 1 4 5 3 10 13 1
June 22 14 5 5 5 27 14 5 14 9 5
Means 52 4 T 1 3 T 8 7 18 29 T 2 T T 1 10 1 8 4 1 1 T
Compos i te 
Unders to ry 
Means
To ta l 417
9 T 62 3 1 23 2
Assoc ia t ions  rece iv ing  no use are om it ted .  ^
‘Each w r i t t e n  understory  type is subtended by the numbers o f  associated ove rs to ry  types (see Appendix A). 2  
P e r t in e n t  on ly to May and June.
1 1 1
23 p e r c e n t  în  s c a t t e r e d  h e rb .  P l a n t  c o m p o s i t io n  was s i m i l a r  in  both  
u n d e r s t o r y  t y p e s ,  bu t  p e r c e n t  c o v e r  and t o t a l  biomass a v era g e d  more f o r  
th e  bunchgrass  t y p e .  The bunchgrass ty p e  covered  much o f  w i n t e r  
ranges and lo w e r  e l e v a t i o n a l  t r a n s i t i o n a l  ranges on le d g e s ,  p a r k la n d  
and f o r e s t e d  c o l l u v i a l  s l o p e s ,  and sm al l  d i a m e t e r  t a l u s .  S c a t t e r e d  
herb o c c u r r e d  on l e d g e s ,  t a l u s ,  and broken rock t e r r a i n  t y p e s .  Use o f  
v e g e t a t i v e  ty p e s  was d i s t r i b u t e d  most e v e n ly  in  November, May, and 
June when snow depths  were  l e a s t .  Bunchgrass and s c a t t e r e d  herb  
r e c e iv e d  9 0 - 9 6  p e r c e n t  o f  a l l  use f rom December th ro u g h  A p r i l .
V e g e t a t i v e  ty p e s  w i t h o u t  o v e r s t o r y  w ere  i n c r e a s i n g l y  s e l e c t e d  
f rom December th ro u g h  A p r i l  (O to  36 p e r c e n t )  then dropped a b r u p t l y  in  
May and June ( T a b le  2 4 ) .  My o b s e r v a t i o n s  d i s c l o s e d  t h a t  s i t e s  chosen 
by g o a ts  from F e b r u a r y  th ro u g h  A p r i l  were  s t e e p ,  w in d -s w e p t  c l i f f s  
c a p a b le  o f  s u p p o r t in g  o n l y  s p a rs e  t r e e  g r o w th .  M onth ly  p e r c e n t  use o f  
o v e r s t o r y  p r o b a b ly  r e f l e c t s  a l t i t u d i n a l  s e l e c t i o n  by g o a ts  r a t h e r  than  
a c t u a l  p r e f e r e n c e  f o r  canopy s p e c ie s .  O b s e r v a t io n s  o f  g o a ts  in  
D o u g l a s - f i r  and s u b a lp in e  f i r  o v e r s t o r y  p re d o m in a te d  in November,  
December, and J u n e ,  w h i l e  use o f  ponderosa  p in e  and ponderosa  
p i n e / D o u g l a s - f i r  o v e r s t o r y  c u lm in a te d  in  w i n t e r  and e a r l y  s p r i n g .  The  
v e g e t a t i v e  a s s o c i a t i o n s  I employed m e r e ly  e v in c e d  th e  p re sen ce  o r  
absence o f  o v e r s t o r y .  T e r r a i n  t y p e s ,  d is c u s s e d  in  the  ne x t  s e c t i o n ,  
b e t t e r  i n d i c a t e  s ta n d  d e n s i t y  f o r  comparison w i t h  h a b i t a t  systems  
employed by o t h e r  w o r k e r s .
Feed ing  and bedd ing  groups o c c u r r e d  in  n e a r l y  equal f r e q u e n c i e s  
in  u n d e r s t o r y  types  w i t h  t h e  e x c e p t i o n  o f  b a re  rock  and s c a t t e r e d  herb  
( T a b l e  2 5 ) -
Table 25* Monthly percent use of  understory types by feeding and bedding groups from November 197^
through 10 June 1975-
Month
No. o f  
Groups
Understory Types (Percent o f  t o t a l  feed ing /pe rcen t  o f  t o t a l  bedding.)
Bare rock Snowfield® Bunchgrass
Bea rgrass 
herb
Deciduous
shrub
Scattered
herb
Senecio-
sedge
Nov. 11/2^ 64/ 18/50 9/50 9/
Dec, 3/4 100/75 /25
Jan. 12/3 83/67 8/ 8/33
Feb. 17/9 82/100 6/ 12/
Mar. 32/25 3/4 66/80 6 / 25/16
Apr. 63/76 5/4 56/76 2/3 / I 38/16
May 29/55 7/25 34/45 /2 14/ 41/25 3/2
June 4/14 /29 n 50/43 25/14 25/7
Means 21/24 3/12 / I 59/65 3/2 2/1 28/19 3/1
Tota l 171/189
P e r t in e n t  on ly  in May and June, 
^Number feeding/number bedding.
to
113
D u r in g  summer, 54 p e r c e n t  o f  s i g h t i n g s ,  in c l u d i n g  73 p e r c e n t  o f  f e e d in g  
g r o u p s ,  w e re  o b s e rv e d  in  th e  h e a t h - h e r b  mat u n d e r s to r y  t y p e  (T a b le s  26 
and 2 7 ) .  H e a t h - h e r b  m at ,  m o is t  herbaceous m at,  and s e n e c io -s e d g e  
ty p e s  p r e v a i l e d  in  upper c i r q u e  b a s in s .  A lush grow th  o f  sedges,  
g r a s s e s ,  e p h e m e ra l ,  and p e r e n n i a l  fo r b s  rend e red  thos e  types  p r e f e r r e d  
haunts  o f  f e e d i n g  m ounta in  g o a t s .  The h e a t h - h e r b  types  a l s o  o c c u r r e d  
on m e s o - x e r i c  benches and r id g e s  between c i r q u e s ,  a c c o u n t in g  f o r  i t s  
dual  p o p u l a r i t y  f o r  bedd ing  and f e e d i n g .  S c a t t e r e d  herb ranked second  
in  t o t a l  use and f i r s t  f o r  b e d d in g .  T h is  t y p e  grew on x e r i c  to  h y d r i c  
ledges and t a l u s .  S u b a lp in e  f i r  a n d / o r  a l p i n e  l a r c h  were  th e  
a s s o c i a t e d  o v e r s t o r y  s p e c ie s  in  60 p e r c e n t  o f  a l l  summer s i g h t i n g s .  
T w e n ty -s e v e n  p e r c e n t  la c k e d  o v e r s t o r y .
T e r r a i n  t y p e s . The scheme d e v is e d  to  re c o rd  h a b i t a t  p r e f e r e n c e  
r e l a t e d  t o  t e r r a i n  f e a t u r e s  is d e s c r i b e d  in  C h a p te r  I I I .  T a b l e  28 
summarizes m o n th ly  use o f  t e r r a i n  types  from J u ly  1974 th rough  June 
1975.
From November th roug h  J une ,  70 p e r c e n t  o f  a l l  g o a t  s i g h t i n g s  
o c c u r r e d  on c l i f f s .  Kuck (1 9 7 3 a )  found 64 to  92 p e r c e n t  o f  go a ts  us ing  
th e  mahogany ( Cercocarpus 1e d i f o l i u s ) - rock h a b i t a t  t y p e  from November 
th ro u g h  May. Peck (1 9 7 2 )  noted  59 and 70 p e r c e n t  use o f  ledge  ty p e  in  
f a l l  and w i n t e r .  Vaughan (1 9 75 )  ob se rv ed  s p o r a d ic  use o f  c l i f f - r o c k  
h a b i t a t  in  w i n t e r  and 60 p e r c e n t  use in  s p r in g  in  n o n - n a t i v e  g o a t  
ra n g e .  G e i s t  ( 1 9 7 1 : 2 7 1 )  r e l a t e d  th e  d i s p r o p o r t i o n a t e l y  h ig h  w i n t e r  
p r e f e r e n c e  o f  s h e e r  c l i f f s  in  the  C a s s ia r  M ounta ins  by m ounta in  g o a ts
Table 26. Monthly percent use of  vege ta t ive  associations^ on summer ranges from July to mid-October
1974. Trace amounts are less than 0 .5  percent.
Vegeta t ive  Assoc ia t ions
No. o f Bare rock^ Snowfield
Beargrass" 
herb
Scattered
herb
Heath-herb
mat
Senecio-
sedge
Moist 
herb mat
Month Groups 01 01 03 07 oS 01 05 07 09 01 05 07 08 09 01 05 07 09 01
Ju ly  10 10 10 10 10 10 10 10 20 10
Aug. 41 5 5 2 2 7 5 10 20 10 17 2 5 2 2 5
Sept. 3 33 33 33
Oct. 9 22 22 11 11 11 22
Means 16 6 3 2 2 2 2 2 10 5 10 16 8 16 5 6 2 2 2 3
Compos i te
Understory
Means 6 3 5 17 54 11 3
Tota l  63
^Associ at ions rece iv ing  no use are omi t t e d .
Each w r i t t e n  understory type is subtended by the numbers o f  associated ove rs to ry  types (see Appendix A).
Table 2?. Monthly percent use o f  understory types by feeding and bedding groups from July to
mid-October 1974.
Month
No. o f  
Groups
Understory Types (Percent o f  t o t a l  feed ing /pe rcen t  o f  t o t a l  bedding.)
Bare rock Snowfie ld
Beargrass-
herb
Scattered
herb
Heath-herb
mat
Senecio- Mois t  
sedge herb mat
Ju ly 4 / 3 * / 6 7 7 5 / 3 3 2 5 /
Aug. 1 8 / 1 3 / 1 5  / 8 / 8 6 /3 1 7 2 /3 1 1 1 / 8  1 1 /
Sept. 2 / 1 0 1 0 0 /
Oct. 2 / 2 / 5 0 5 0 / 5 0 / 5 0
Means 7 / 5 / 1 7  / 6 / 6 4 / 3 3 7 3 / 2 8 15 /11  8 /
Tota l 2 6 / 1 8
’Number feeding/number bedding.
vn
Table 28. Monthly percent use o f  t e r r a i n  types^ on summer ranges (Ju ly  to  October 1974) and on 
t r a n s i t i o n a l  and w in te r  ranges (November 1974 to  June 1975).
Month
1
No. o f  1 
Groups
Te r ra in  Types
C l i f f  w/o 
promtnent 
ledges
C l i f f  w/ 
prominent 
ledges
S l ide
rock Cou lo i r
Broken
rock
G la c ia l l y  
eroded 
bedrock slope
Parkland 
c o l l u v i a l  
slope
Forested 
c o l l u v i a l  
slope
July 10 30 10 20 10 30
Aug. 41 2 24 10 51 10 2
Sept. 3 67 33
Oct. 9 11 22 33 33
Means 3 24 14 2 3 41 11 2
Tota l 63
Nov. 17 47 12 6 29 6
Dec. 11 45 9 9 36
Jan. ' 22 5 55 5 5 23 9
Feb. 37 11 54 3 5 16 11
Mar. 64 19 53 5 2 14 8
Apr. 148 23 55 4 1 5 7 5
May 96 24 43 11 3 6 3 9
June 22 18 50 9 14 5 5
Means
Tota l 417
19 51 6 2 5 10 7
ON
Types rece iv ing  no use are omit ted
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(5 2  p e r c e n t  o f  o b s e r v a t i o n s )  in comparison to  S t o n e 's  sheep  
( Ov is  d a l l i  s t o n e i ) ( 2 8  p e r c e n t  o f  o b s e r v a t i o n s )  to  th e  " g e n e r a l  
a d a p t i v e  syndrome o f  go a ts  as s p e c i a l i z e d  rock  c l i m b e r s . "
Goats f r e q u e n t e d  p a r k la n d  and f o r e s t e d  c o l l u v i a l  s lo p e s  in f a l l  
and e a r l y  w i n t e r  when snow was f l u f f y  and o f t e n  not  as deep beneath  
t r e e  canopy as on exposed t e r r a i n .  Most p a r k la n d  c o l l u v i a l  s lop es  used 
by g o a ts  w e re  e s s e n t i a l l y  v e ry  broad c l i f f  l e d g e s .  Chadwick (1 9 7 3 )  
n o ted  l i t t l e  use o f  t im b e r e d  a re a s  e x c e p t  d u r in g  movements between  
c l i f f  com plexes .  The h i g h e s t  m o n th ly  use o f  t im b e r  ( 1 5 * 9  p e r c e n t )  in  
th e  Lemhi Range o c c u r r e d  in  June when g o a ts  m ig r a t e d  th roug h  a 
f o r e s t e d  t r a n s i t i o n a l  zone between w i n t e r  and summer ranges (Kuck 1 9 7 3 a ) .
Feeding and bedding groups d i s p l a y e d  a p a t t e r n  com parab le  to  
o v e r - a l l  d i s t r i b u t i o n  w i t h i n  t e r r a i n  t y p e s .  C l i f f s  o f  t r a n s i t i o n a l  
and w i n t e r  ranges ac co unte d  f o r  70 p e r c e n t  o f  f e e d in g  and 71 p e r c e n t  o f  
bedding  a c t i v i t i e s  ( T a b l e  2 9 ) .  Chadwick (1 9 7 3 )  r e p o r t e d  95 p e r c e n t  o f  
w i n t e r  b e d s i te s  lo c a t e d  on c l i f f s  w h i l e  o n l y  about  50 p e r c e n t  o f  f e e d ­
ing to o k  p l a c e  t h e r e .  Herbaceous f o r a g e  remained a v a i l a b l e  on c l i f f  
ledges  in  the  B i t t e r r o o t s  th ro u g h o u t  w i n t e r  and s p r in g  months due to  
w ind  a c t i o n  and s n o w s l id e s .  C l i f f s  w i t h  b ro a d ,  p ro m in en t  ledges were  
more p o p u la r  f e e d i n g  p la c e s  d u r in g  f a l l  and e a r l y  w i n t e r  than l a t e  
w i n t e r  and s p r i n g .  C l i f f s  w i t h o u t  p ro m in e n t  ledges r e c e iv e d  no use 
u n t i l  F e b r u a r y ,  bu t  s e rv e d  as im p o r ta n t  s n o w - f r e e  f e e d in g  s i t e s  th roug h  
s p r i n g .  Snow c o l l e c t e d  to  depths  o f  2 to  4 f e e t  ( 0 . 6  to  1 . 2  m) on 
most p a r k la n d  and f o r e s t e d  c o l l u v i a l  s lop es  in  w i n t e r  and remained in t o  
l a t e  s p r i n g  d u r i n g  1975 .  M o u n ta in  go ats  a v o id e d  a re a s  o f  c h e s t  deep
Table 29* Monthly percent use o f  t e r r a in  types^ by feeding and bedding groups from July 1974 to June 1975*
Month
No. o f  
Groups
T e r ra in  Types (Percent o f  t o t a l  feed ing /pe rcen t  o f  t o t a l  bedding.)
C l i f f  w/o 
promi nent 
ledges
C l i f f  w/ 
promi nent 
ledges
S l id e
rock Couioi r
Broken
rock
G la c ia l l y  
eroded 
bedrock slope
Parkland
c o l l u v i a l
slope
Forested
c o l l u v i a l
slope
Ju ly 4/3^ 25/67 25/ 25/ /33 25/
Aug. 18/13 / 8 17/46 /15 72/23 6/8 6/
Sept. 2/0 50/ 50/
Oct. 2/2 /50 50/ /50 50/
Means / I I 19/44 4/17 4 / 4/ 58/22 8/6 4/
Total 26/18
Nov. 11/2 64/50 9/ 18/50 9/
Dec. 3/4 33/50 67/50
Jan. 12/3 67/33 /33 8 / 17/33 8/
Feb. 17/9 12/ 65/44 / I I 6/33 18/11
Mar. 32/25 22/8 47/68 6/ 3/ 13/16 9/8
Apr. 63/76 33/16 42/64 5/4 2 / 5/4 9/5 2/7
May 29/55 28/18 31/49 10/13 7/2 7/7 7/2 10/9
June 4/14 25/14 50/50 /14 25/7 / 7 n
Means 23/14 47/57 5/7 4/1 4/5 11/9 7/7
Total 171/189
^Types rece iv ing no use are om it ted .
Number feeding/number bedding.
CXD
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snow u n le s s  i t  s u p p o r te d  t h e i r  w e i g h t .  As a r e s u l t ,  th e s e  t e r r a i n  
types  w e re  seldom v i s i t e d  f rom  A p r i l  th roug h  June. Foss (1 9 6 2 )  and 
Vaughan (1 9 7 5 )  o b se rv ed  goats  in t im b e r  d u r in g  in c le m e n t  w e a t h e r .  
M o u n ta in  g o a ts  in  th e  W allowa Mounta ins  became dependent on open 
t i m b e r  h a b i t a t  in  March when food s u p p l ie s  on a d ja c e n t  w i n t e r  range  
w ere  d e p l e t e d  (Vaughan 1 9 7 5 ) .  M ounta in  goats  in th e  B i t t e r r o o t  Range 
r e t r e a t e d  t o  t h e  l e e  s i d e  o f  c l i f f s  and f i n s  o r  sought o u t  caves d u r in g  
w i n t e r  s to rm s .  T h e re  were  a t  l e a s t  f i v e  caves on th e  Fred B u r r  w i n t e r  
range and s e v e r a l  o t h e r s  were  lo c a t e d  on w i n t e r  ranges and summer 
ranges in o t h e r  d r a i n a g e s .  C arp e ts  o f  p e l l e t s ,  shed h a i r ,  and t r a c k s  
e v id e n c e d  th e  im p o r ta n c e  o f  caves and p r o t e c t i v e  overhangs as s h e l t e r  
f o r  m ounta in  g o a t s .  I o c c a s i o n a l l y  o b s e rv e d  goats  f e e d in g  on shrubs  
and c o n i f e r s  in  p a r k la n d  and f o r e s t e d  t e r r a i n  d u r in g  w i n t e r  and 
s p r i n g .  As snowbound s l i d e  rock  and c o u l o i r s  became a c c e s s i b l e  in  
s p r i n g ,  g o a t  u t i l i z a t i o n  o f  th e s e  t e r r a i n  ty p e s  r o s e .  P e r c e n t  use o f  
c l i f f s  w i t h  and w i t h o u t  p ro m in e n t  ledges remained h ig h  in  May and 
June as th e y  w e re  among th e  f i r s t  p la c e s  to  " g r e e n - u p . "
Escape t e r r a i n  pervades w i n t e r  r a n g e s ,  and t h e r e f o r e  was no t  a 
p r im a r y  f a c t o r  d e t e r m i n in g  the  l o c a t i o n  o f  bedding a r e a s .  In  g e n e r a l ,  
g o ats  chose g e n t l y  s l o p i n g  ledges and o u tc r o p s  f o r  b e d d in g .  The most  
s i g n i f i c a n t  f e a t u r e  o r  b e d s i tes  was th e  v ie w  the y  commanded. As 
Chadwick ( 1 9 7 3 )  r e p o r t e d ,  b e d s i te s  a t  th e  bases o f  c l i f f  w a l l s  were  
p o p u l a r .  I found r e p e a t e d  bedding on the  b r i n k  o f  o u tc r o p s  and ledges  
( c l i f f s  w i t h  and w i t h o u t  p ro m in en t  l e d g e s ) ,  a lo n g  th e  c r e s t  o f  f i n s  
(b ro k e n  ro c k  t e r r a i n  t y p e ) ,  and on u n fo r e s t e d  b o u ld e r  f i e l d s
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( s l i d e  r o c k ) .  A l l  o f  th o s e  a re a s  p r o v id e d  a v ie w  in f r o n t  and t o  both  
s id e s  and p r e c i p i t o u s  c l i f f s  o r  an open s lo p e  b e h in d .  C o u l o i r s  were  
a v o i d e d ,  and a h ig h  p o i n t ,  p r e f e r a b l y  a l a r g e  b o u l d e r ,  was chosen f o r  
bedding  in  f o r e s t e d  t e r r a i n .
On summer ra n g e s ,  g l a c i a l l y  eroded bedrock  s l o p e s ,  p r e v a l e n t  in  
upper  c i r q u e  b a s i n s ,  and c l i f f s  w i t h  p ro m in e n t  ledges c o n s t i t u t e d  
6 5  p e r c e n t  o f  a l l  s i g h t i n g s .  S l i d e  rock  and p a r k la n d  c o l l u v i a l  s lo p es  
r e c e iv e d  14 and 11 p e r c e n t  us e ,  r e s p e c t i v e l y  ( T a b le  2 8 ) .
Food is  an u n l i m i t e d  re s o u rc e  d u r in g  summer. However m ounta in  
g o ats  tended to  c o n c e n t r a t e  f e e d in g  on t e r r a i n  s u p p o r t in g  the  most 
lush  v e g e t a t i v e  c o v e r .  As s n o w f ie ld s  receded in l a t e  J u l y ,  go ats  
r e t r e a t e d  to  c i r q u e  ba s in s  from exposed c o l l u v i a l  s lo p es  and le d g e s .  
From August to  m id - O c t o b e r ,  68 p e r c e n t  o f  f e e d in g  groups were  on 
g l a c i a l l y  e roded bed ro c k  s lo p e s  ( T a b l e  2 9 ) .  Lengthy o b s e r v a t i o n s  
o f  i n d i v i d u a l  groups d u r in g  summer r e v e a le d  t h a t  even more t i m e ,  than  
th e  68 p e r c e n t  f i g u r e  i n d i c a t e s ,  was s p e n t  in t h i s  t e r r a i n  t y p e .  
G l a c i a l l y  eroded bedrock s lo p e s  s u s t a i n  e x t e n s i v e  s e d g e - f o r b  meadows 
i r r i g a t e d  by snow m elt .  Deep snow p e r s i s t e d  i n t o  June 1974 ,  and I 
found shaded s e c t i o n s  o f  c i r q u e s  choked w i t h  as much as 20 f e e t  
( 6 .1  m) o f  snow in m i d - J u l y  ( T a b l e  2 ) .  T h is  d e la y e d  p l a n t  pheno logy .  
D ur ing  a normal y e a r ,  go ats  may u t i l i z e  g l a c i a l l y  e roded bedrock  
s lo p e s  more i n t e n s i v e l y  in  J u l y ,
A f t e r  f e e d in g  b o u t s ,  g o a ts  g e n e r a l l y  r e t i r e d  to  c l i f f  ledges  
o r  s l i d e  rock  t e r r a i n  a t  th e  h e a d w a l ls  o r  l a t e r a l  r id g e s  o f  c i r q u e s  
t o  bed. T w e n ty - tw o  p e r c e n t  bedded on g l a c i a l l y  eroded bedrock  s lo p e s .
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M o u n ta in  g o a ts  in  G l a c i e r  N a t i o n a l  P ark  p r e f e r r e d  ledge  t e r r a i n  
f o r  bo th  bedd ing  and fe e d in g  in  summer, but  t a l u s  s lo p es  became 
i n c r e a s i n g l y  im p o r t a n t  d u r in g  l a t e  summer f o r  fe e d in g  (Chadwick 1 9 7 4 ) .  
Peck ( 1 9 7 2 ) c o r r e l a t e d  h ig h  summer use o f  ledge  and s l i d e  rock  h a b i t a t  
ty p e s  to  a v a i l a b l e  m o is t u r e  f o r  p l a n t  g ro w th .  Saunders (1 9 5 5 )  and 
Foss ( 1 9 6 2 ) a l s o  reco rd ed  h ig h  use o f  s l i d e  rock .  Casebeer  e t  a l .
( 1 9 5 0 ) r e l a t e d  summer use o f  a l p i n e  openings and ledges t o  fo r a g e  
abundance,  H j e l j o r d  ( 1 9 7 1 ) ,  Vaughan ( 1 9 7 5 ) ,  and Kuck (1 9 7 3 a )  noted  
high use o f  r id g e t o p s  in  e a r l y  summer, but  a t t r i b u t e d  a s h i f t  to  
meadows and s l i d e  rock to  d e s i c a t l o n  o f  f o r a g e  on r i d g e s .  Only  in  a 
l a r g e l y  f o r e s t e d  g o a t  range in th e  S a p p h i r e  M oun ta ins  was s i g n i f i c a n t  
use o f  f o r e s t  r e p o r t e d  d u r in g  summer o r  f a l l  ( R id e o u t  1 9 7 4 ) .  Most o f  
R i d e o u t ' s  d a ta  p o i n t s  were  d e r i v e d  from r a d i o - t e l e m e t r y  l o c a t i o n s  and 
may p o r t r a y  a more a c c u r a t e  u t i l i z a t i o n  o f  f o r e s t e d  t e r r a i n  than  
o b s e r v a t i o n a l  d a ta  o b ta i n e d  by o t h e r  i n v e s t i g a t o r s .
P a t t e r n s  o f  h a b i t a t  use and d i s t r i b u t i o n  on the  Fred B u rr  w i n t e r  
r a n g e . In g e n e r a l ,  p r e f e r r e d  fe e d in g  h a b i t a t  was a l s o  p r e f e r r e d  bedding  
h a b i t a t  on w i n t e r  ranges .  Snow depths  i n f l u e n c e d  th e  t e r r a i n  chosen  
f o r  bo th  a c t i v i t i e s .  D ur ing  th e  m i ld  f a l l  and e a r l y  w i n t e r  o f  1 9 7 4 - 7 5 ,  
p a r k la n d  c o l l u v i a l  s lo p es  and c l i f f s  w i t h  p ro m in en t  ledges y i e l d e d  
abundant  f o r a g e  and a ccounted  f o r  85 and 8 9  p e r c e n t  o f  f e e d in g  and 
bedd ing  s i g h t i n g s ,  r e s p e c t i v e l y .  In deep snow, energy  e x p e n d i t u r e s  a r e  
h ig h  d u r in g  t r a v e l  and f e e d in g  because movements a r e  cumbersome and g o a ts  
must paw f o r  herbaceous f o r a g e .  G e i s t  ( 1 9 7 1 : 2 6 6 - 2 6 8 )  f e l t  t h a t  pawing  
f r e q u e n c i e s  o f  S t o n e 's  sheep and m ounta in  g o a ts  r e f l e c t e d  th e  r e l a t i v e
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e f f o r t  b e in g  expended.  He ob se rv ed  t h a t  bo th  pawing f re q u e n c y  and 
number o f  s c r a t c h e s  p e r  bout  in c r e a s e d  w i t h  snow d e p th .  Goats sought  
lo w er  e l e v a t i o n s  and s t e e p e r  s lo p e s  in w i n t e r  and e a r l y  s p r i n g .  They  
m axim ized  food i n t a k e  by a v o id i n g  t e r r a i n  types covered  by deep snow, 
such as c o u l o i r s ,  s l i d e  r o c k ,  and most c o l l u v i a l  s l o p e s ,  and u t i l i z e d  
r e l a t i v e l y  s n o w - f r e e  c l i f f  le d g e s .  C l i f f  ledges  a l s o  p r o v id e d  optimum  
b e d s i t e s ,  as d is c u s s e d  p r e v i o u s l y ,  thus goats  f u r t h e r  conserved energy  
re s e r v e s  by bedding where  th e y  f e d .  Vaughan (1 9 7 5 )  f e l t  t h a t  
in a d e q u a te  w i n t e r  range fo r c e d  m ounta in  g o a ts  to  bed a t  low e l e v a t i o n s  
In t im b e r e d  a r e a s  and fe e d  on w in d -s w e p t  r id g e t o p s  in the  W allowa  
M o u n ta in s .  He h y p o th e s iz e d  t h a t  th e  h e r d 's  low r e p r o d u c t i v e  success  
p a r t i a l l y  r e s u l t e d  from the a d v e rs e  e f f e c t  t r a v e r s i n g  t w i c e  d a i l y  
between t h e s e  a r e a s  had on g r a v i d  f e m a l e s .
W h i le  s y n c h r o n i z i n g  d a i l y  a c t i v i t i e s  on s n o w - f r e e  p o r t i o n s  o f  
c l i f f s  o r  "key  a r e a s "  appears  to  c r e a t e  a f a v o r a b l e  b a la n c e  between  
energy  i n t a k e  and o u t p u t ,  such h a b i t a t  u t i l i z a t i o n  may in a c t u a l i t y  
be le s s  f o r t u i t o u s .  C o n c e n t r a te d  use on "key  a r e a s "  o f  w i n t e r  range  
l o c a l l y  d e p l e t e d  food  s u p p l i e s  in  Fred B u r r  Canyon d u r in g  1975  
(see  Food H a b i t s ) .  Brandborg (1 9 5 5 )  a l s o  r e p o r t e d  f o r a g e  d e p l e t i o n  on 
w i n t e r  c o n c e n t r a t i o n  a r e a s .
P e to c z  (1 9 7 3 )  r e p o r t e d  t h a t  s e v e r e  w i n t e r  c o n d i t i o n s  encouraged  
g o a ts  t o  a g g r e g a t e ,  thus re d u c in g  t h e  number o f  s i n g l e  a n im a ls  and 
i n c r e a s i n g  th e  in c i d e n c e  o f  mixed g ro u p s .  He re g a rd e d  h igh  f r e q u e n c ie s  
o f  a g o n i s t i c  b e h a v io r  p a t t e r n s ,  o b served  in  w i n t e r ,  as a m a n i f e s t a t i o n  
o f  i n t r a s p e c i f i c  c o m p e t i t i o n  r e l a t e d  to  snow d e p th .  I d id  no t  re c o rd
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and q u a n t i f y  a g g r e s s i v e  I n t e r a c t i o n s  and thus cannot  compare, from a 
b e h a v i o r a l  s t a n d p o i n t ,  th e  degree  o f  i n t r a s p e c i f i c  c o m p e t i t io n  on 
w i n t e r  ra n g e s .  However,  yeai— t o - y e a r  d i s t r i b u t i o n  o f  h i e r a r c h i a l  
groups on w i n t e r  range i n d i c a t e s  t h a t  m oun ta in  goats  in Fred B urr  
Canyon responded to  e n v i r o n m e n ta l  c o n d i t i o n s  in a d i f f e r e n t  manner 
than  those  P e to c z  s t u d i e d .
D ur ing  th e  m i l d  w i n t e r  o f  1973 ,  an e s t im a t e d  herd o f  36 goats  
was d i s t r i b u t e d  a c ro ss  3-1  m i le s  (5 km) o f  w i n t e r  range (T a b le  30 
and F i g .  1 8 ) .  Snow r e s t r i c t e d  n e i t h e r  t r a v e l  nor food a v a i l a b i l i t y
T a b l e  30. D i s t r i b u t i o n - r e l a t e d  d a ta  f o r  m ounta in  goats  on th e  Fred
B u rr  w i n t e r  range from January  to  27 May 1973“ 75- N eares t -  
n e ig h b o r  (N-N) d i s t a n c e s ,  in  y a rd s  ( m ) , were  measured from  
to p o g r a p h ic  maps and not a d ju s t e d  f o r  e l e v a t i o n a l  change.
Y e a r 1973 1974 1975
Herd S i z e 3 6 ( 2 9 ) 32 27
Mean Gp. S i z e 2 . 1 8 1 .4 5 1 .4 7
Av. No. Gps. on W i n t e r  
Range^ 1 6 .4 2 2 . 0 1 8 .4
L i n e a r  Area  o f  W i n t e r  
Range Used 3« I m l (5 km) 4 . 2 ( 6 . 8 ) 4 . 2 ( 6 . 8 )
Mean D i s t .  to  N-N o f  
AM Gps. 3 7 9 ( 3 4 7 ) 4 5 0 ( 4 1 1 ) 5 6 5 ( 5 1 7 )
Mean D i s t .  to  N e a r e s t  AF 
Gp. from AM Gps. 6 7 9 ( 6 2 1 ) 1381 (1263 ) 1 1 8 4 (1 0 8 3 )
a
Herd s iz e fm e a n  group s i z e ;  th e  herd  e s t i m a t e  o f  36 goats  f o r  1973 is  
used to  c a l c u l a t e  a v e r a g e  number o f  g ro u p s .
and g o a ts  e x p l o i t e d  a w id e  range o f  e l e v a t i o n s ,  e x p o s u r e s ,  and h a b i t a t s  
w i n t e i — lo n g .  F o r t y - s e v e n  p e r c e n t  o f  groups were  s i n g l e  a n im a ls .  Deep 
snow r e s t r i c t e d  t r a v e l  and food a v a i l a b i l i t y  d u r in g  w i n t e r  1974.
F îg .  18. L in e a r  d i s t r i b u t i o n  o f  goat  s i g h t i n g s  across  t h e  Fred  
Burr  w i n t e r  range from January  th rough May 1 9 73 "1975 .  
F ig .  6 shows the  a x is  from which  d i s t a n c e s  were  
measured.
AF groups (groups c o n t a i n i n g  one o r  
more AFs bu t  no AMs)
AM groups (groups c o n t a i n i n g  one o r  
more AMs but no AFs)
/ / /  M ixed groups (groups c o n t a i n i n g  a t  l e a s t
one AF and one AM)
lA
a
0
0
k
0
0
Z
8
6
4-
2-
8
6
4
2
18
16
144
12
10
8
6
4
2
n
II
1973
n
I  m ean = 1365 
Q  m ean  = 1329 
m ean = 1783
■ A - k  D - i ^  I  ■  J L
1974
□ □ n n  h
H  m ean = 1370 
m ean  = -749  
m ean  = 3850
 f e
1975
g  m ean = 2098 
m ean = 1184
m ean= 1010
8
6
h4
2
8
6
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2
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4
2
L in e a r  D is ta n c e  in Y a rd s  ( M e t e r s )
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Groups c o n t a i n i n g  A F s , p a r t i c u l a r l y  thos e  w i t h  Ks, m onopol ized  "key  
a r e a s "  on c l i f f s .  Subdom inants ,  p a r t i c u l a r l y  AMs, a v o id e d  a re a s  
f r e q u e n t e d  by AFs. When they  e n c o u n te re d  each o t h e r ,  AFs o f t e n  a c te d  
a g g r e s s i v e l y  and r e p e l l e d  AMs. The amount o f  w i n t e r  range used 
i n c r e a s e d  to  4 . 2  m i le s  ( 6 . 8  km).  W h i le  AFs remained w i n t e r - l o n g  on 
th e  e a s t e r n  3 m i l e s  ( 4 . 8  km) o f  w i n t e r  ra n g e ,  8 3  p e r c e n t  o f  AM 
s i g h t i n g s  w e re  on th e  w e s te r n  1 m i l e  ( 1 . 6  km) where  snow was much 
d e e p e r  ( F i g .  1 8 ) .  C o n s e q u e n t ly ,  th e  mean d i s t a n c e  from AM groups  
(groups c o n t a i n i n g  one o r  more AMs bu t  no AFs) t o  t h e i r  n e a r e s t -  
n e ig h b o rs  and to  t h e  n e a r e s t  AF group (groups c o n t a i n i n g  one o r  more 
AFs b u t  no AMs) rose  from t h a t  o f  the  p r e v io u s  y e a r .  Th is  happened  
d e s p i t e  t h e  f a c t  t h a t  mean group s i z e  d e c l i n e d ,  71 p e r c e n t  o f  a l l  
groups w e re  s i n g l e s ,  and the  a v e ra g e  number o f  groups on th e  w i n t e r  
range in c r e a s e d  ( T a b l e  3 0 ) .  W i n t e r  1975 was a n o t h e r  w i t h  deep snow. 
P r o lo n g e d  c lo u d y  w e a t h e r  in  A p r i l  and May r e t a r d e d  snowmelt .  A herd  
o f  2 7  g o a ts  o c c u p ie d  4 . 2  m i l e s  ( 6 . 8  km) o f  w i n t e r  ra n g e .  The p a t t e r n  
o f  d i s t r i b u t i o n  was com parab le  to  1973 ,  o f f s e t  by a clump o f  AF 
s i g h t i n g s  on th e  e a s t e r n  m i l e  o f  w i n t e r  ra n g e ,  and a clump o f  AM 
s i g h t i n g s  on th e  w e s te r n  p o r t i o n  ( F i g .  1 8 ) .  The d i s t i n c t  e a s t - w e s t  
s e g r e g a t i o n  o f  AFs and AMs o f  th e  p r e v io u s  w i n t e r  d is a p p e a r e d .  
N e v e r t h e l e s s ,  mean d i s t a n c e  f rom AM groups to  t h e i r  n e a r e s t - n e i g h b o r s  
in c r e a s e d  o v e r  th e  p r e v io u s  2 y e a r s .  The mean d i s t a n c e  from AM groups  
t o  AF groups was o n l y  somewhat le s s  than  in  1974. Group s i z e  remained  
sm al l  and 6 9  p e r c e n t  o f  a l l  groups were  s i n g l e s .  These d a t a  prompt  
s e v e r a l  t h e o r i e s :
1 2 6
1) Snow c o n d i t i o n s  i n f l u e n c e  group s i z e  on th e  Fred B u rr  w i n t e r  
r a n g e .  Mean group s i z e  was l a r g e  ( 2 . 1 9 )  d u r in g  w i n t e r  1973 p o s s ib ly  
because low i n t r a s p e c i f i c  c o m p e t i t i o n  f o r  f e e d in g  a re a s  r e s u l t e d  in 
low i n t r a s p e c i f i c  a g g r e s s io n  and g r e a t e r  group s t a b i l i t y .  Group s i z e s  
a v e r a g e d  s m a l l e r  and the  p r o p o r t i o n  o f  s i n g l e  g o a t  s i g h t i n g s  was 55 
p e r c e n t  h i g h e r  d u r in g  th e  2 ensu ing  w i n t e r s .
2 )  Snow c o n d i t i o n s  i n f l u e n c e  th e  s i z e  o f  w i n t e r  range occ u p ie d  
by t h e  Fred  B u r r  h e r d .  A l th o u g h  herd s i z e  was p r o b a b ly  l a r g e r  d u r in g  
w i n t e r  1973 than  th e  f o l l o w i n g  w i n t e r s ,  0 . 2 5  le s s  l i n e a r  range was 
used.  S h a l lo w  snow c o n d i t i o n s  reduced c o m p e t i t i o n  f o r  s n o w - f r e e  
f e e d in g  a r e a s  and promoted e x t e n s i v e  use o f  th e  e a s t e r n  3 m i le s
( 4 . 8  km) o f  w i n t e r  ra n g e .
3) The e x i s t e n c e ,  l o c a t i o n ,  and s i g n i f i c a n c e  o f  "key  a r e a s "  
depend upon snow c o n d i t i o n s  d u r in g  a g iv e n  y e a r .  D ur ing  w i n t e r  1973 ,  
e x t e n s i v e  use o f  w i n t e r  range o c c u r r e d .  Of  77 s i g h t i n g s  in  Fred
B u r r  Canyon f rom  Ja nua ry  th roug h  May, no two w e re  a t  the  same l o c a t i o n .  
D ur ing  the  f o l l o w i n g  2 w i n t e r s  o f  deep snow, g o a ts  p r a c t i c e d  i n t e n s i v e  
use o f  w i n t e r  ra n g e .  "Key a r e a s "  were r e c o g n iz e d  as s i t e s  wh ich  
g o a ts  r e p e a t e d l y  used.
4 )  Annual snow c o n d i t i o n s  a f f e c t e d  the  in c i d e n c e  o f  mixed  
groups (AM-AF) v e r y  l i t t l e .  P e rc e n ta g e s  o f  mixed groups o f  a l l  
s i g h t i n g s  d u r in g  th e  w i n t e r s  o f  1973 ,  1974 ,  and 1 9 7 5  were  4 . 8 ,  2 . 2 ,  
and 4 . 8  p e r c e n t ,  r e s p e c t i v e l y .  M ixed groups were  u n s t a b l e  d u r in g  a l l  
3 y e a r s .
5)  D u r in g  w i n t e r s  o f  deep snow, th e  d i s t r i b u t i o n  o f  s o c i a l l y  
subdom inant  c la s s e s  was more v a r i a b l e  than  t h a t  o f  dominant c l a s s e s .
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My o b s e r v a t i o n s  concur  w i t h  those  o f  G e i s t  ( I 9 6 A ) ,  Chadwick (1 9 7 3 )»  
and o t h e r s  t h a t  o u t s i d e  t h e  r u t ,  AFs a r e  s o c i a l l y  dominant to  o t h e r  
c la s s e s  and t h a t  AMs a r e  s u b o r d in a t e  t o  a l l  o t h e r s .  Chadwick (1 9 73 )  
a l s o  r e g a rd e d  th e  i n a b i l i t y  o f  m a tu re  males to  i n t e r a c t  s u c c e s s f u l l y  
in  fe m a 1 e - s u b a d u l t  groups as e n c o u ra g in g  a " . . . l a r g e l y  s o l i t a r y  
e x i s t e n c e  and e x t e n s i v e  t r a v e l l i n g  by o l d e r  m a l e s . "  In Fred B u rr  
Canyon, AFs s u c c e s s f u l l y  e x p l o i t e d  "key  a r e a s "  o f  w i n t e r  range .
AMs eschewed o t h e r  g o a ts  on w i n t e r  range and a v o id e d  "k e y  a r e a s "  
when o c c u p ie d  by o t h e r  g o a t s .  However, th e  d i s t r i b u t i o n a l  p a t t e r n  o f  
AMs was i n c o n s i s t e n t  between w i n t e r s .  D u r in g  w i n t e r  1974 ,  AF and AM 
groups w ere  s e g r e g a te d  e a s t - w e s t  on w i n t e r  ra n g e ,  bu t  in  1 9 7 5 , l i n e a r  
s e g r e g a t i o n  was le s s  s i g n i f i c a n t .  I n s t e a d ,  AMs used subopt im al  
h a b i t a t  on the  e a s t e r n  2 . 5  m i l e s  (4 km) o f  w i n t e r  range ( F i g .  1 8 ) .  
Lower h e rd  d e n s i t y  and reduced l i k e l i h o o d  o f  c o n f r o n t a t i o n s  w i t h  
o t h e r  groups may be r e s p o n s i b l e  f o r  th e  changed d i s t r i b u t i o n  o f  AMs 
d u r i n g  t h e  l a t t e r  w i n t e r .  Chadwick ( 1 9 7 3 ) ,  R id e o u t  ( 1 9 7 4 ) ,  and 
DeBock ( 1 9 7 0 ) o b se rv ed  AMs oc c upy ing  w i n t e r  a r e a s  p e r i  f e r a l  to  AFs 
and s u b a d u l t s .  Kuck ( p e r s .  comm.) found t h a t  " k e y  a r e a s "  w i t h i n  th e  
m a hogany-rock  h a b i t a t  t y p e  c o n t in u e d  to  s u p p o r t  n e a r l y  c o n s ta n t  
numbers o f  g o a ts  each w i n t e r  as the  p o p u l a t i o n  in  the  Lemhi Range 
d e c l i n e d .  He f e l t  g o a ts  moved i n t o  th e s e  a r e a s  from m a rg in a l  h a b i t a t .
P r e d i c t i n g  h a b i t a t  s e l e c t i o n . H a b i t a t  s e l e c t i o n  by m ounta in  
g o a ts  in  t h e  B i t t e r r o o t  M ounta ins  is  dependent  upon a complex weave  
o f  e n v i r o n m e n t a l  v a r i a b l e s  u l t i m a t e l y  r e l a t e d  to  g ross  geomorphology  
and c l i m a t o l o g i c a 1 p a t t e r n s .  Goats  a p p e a r  to  f a v o r  p a r t i c u l a r
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v e g e t a t i v e  a s s o c i a t i o n s  d u r in g  s n o w - f r e e  months, bu t  fo r a g e  
a c c e s s i b i l i t y  d i c t a t e s  h a b i t a t  s e l e c t i o n  when snow b l a n k e t s  th e  ground.  
On w i n t e r  r a n g e s ,  e i t h e r  one o r  both o f  th e  two most f r e q u e n t l y  used 
u n d e r s t o r y  t y p e s ,  bunchgrass and s c a t t e r e d  h e r b ,  oc c u r  on a l l  seven  
t e r r a i n  t y p e s .  Y e t  two o f  th o s e  t e r r a i n  t y p e s ,  c l i f f s  w i t h  p ro m in en t  
ledges and c l i f f s  w i t h o u t  p ro m in e n t  le d g e s ,  r e c e iv e d  o v e r  70 p e r c e n t  
o f  a l l  use on w i n t e r  ra n g e s .  G rassy ,  w in d -s w e p t  r i d g e s ,  r e p o r t e d  by 
Casebeer  e t  a l .  ( 1 9 5 0 ) ,  L e n t f e r  (1 9 5 5 )»  Hibbs e t  a l .  ( 1 9 6 9 ) ,  Chadwick  
( 1 9 7 3 ) ,  and Vaughan (1 9 7 5 )  as im p o r t a n t  w i n t e r  f e e d in g  a r e a s ,  a r e  
n o n - e x i s t e n t  in  t h e  s tu d y  a r e a .  In the  B i t t e r r o o t  M o u n ta in s ,  c l i f f  
ledges s u p p o r t  abundant  f o r a g e ,  p r o v id e  se cu re  b e d s i t e s ,  and shed snow 
more r e a d i l y  than  o t h e r  t e r r a i n  t y p e s ,  t h e r e b y  f a c i l i t a t i n g  fe e d in g  
and t r a v e l .  Most p a r k la n d  c o l l u v i a l  s lo p es  u t i l i z e d  by go a ts  on 
w i n t e r  ranges were  e s s e n t i a l l y  v e r y  broad ledges on c l i f f s .  These  
r e c e i v e d  s i g n i f i c a n t  use in  e a r l y  w i n t e r  when blown f r e e  o f  f l u f f y  
snow. Thus ,  w h i l e  snow r e s t r i c t s  e x p l o i t a t i o n  o f  o t h e r  t e r r a i n  t y p e s ,  
go at  d i s t r i b u t i o n  on w i n t e r  ranges is  p r e d i c t a b l e  from t h e  l o c a t i o n  o f  
f a v o r a b l e  c l i f f  t e r r a i n .
H a b i t a t  s e l e c t i o n  d u r i n g  summer is  le s s  p r e d i c t a b l e  on a 
m i s c r o s c a l e  than  in  w i n t e r ,  because b i o l o g i c a l  r e q u i r e m e n ts  o f  m ounta in  
g o a t s  a r e  s a t i s f i e d  in  a v a r i e t y  o f  h a b i t a t s  d i s t r i b u t e d  o v e r  v a s t  
a r e a s .  On a gross  s c a l e ,  upper b a s in s  and s u r ro u n d in g  r id g e s  o f  a l p i n e  
c i r q u e s  r e c e i v e  most use. Casebeer  e t  a l .  ( 1 9 5 0 ) ,  Peck ( 1 9 7 2 ) ,  Kuck 
( 1 9 7 3 a ) ,  and Vaughan (1 9 7 5 )  r e l a t e d  summer h a b i t a t  use to  l o c a t i o n  o f  
lu s h  f o r a g e .  C i r q u e  b a s in s  in  the  s tudy  a r e a  a c h ie v e d  p r im a r y
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im p o r ta n c e  as th e y  became v e r d a n t  f o l l o w i n g  snow r e c e s s io n ;  t h i s  v a r i e s  
w i t h  annual  w e a t h e r  p a t t e r n s .  H a b i t a t  d i s t r i b u t i o n  o f  f e e d in g  groups  
seemed r e l a t e d  to  v e g e t a t i v e  a s s o c i a t i o n s  (88% in  h e a t h - h e r b  mat and 
s e n c io - s e d g e  ty p e s )  w h i l e  bedding was n o t .  Two t e r r a i n  t y p e s ,  
g l a c i a l l y  e roded  bedrock  s lop es  and c l i f f s  w i t h  p r o m in e n t  le d g e s ,  
a c c o u n te d  f o r  77 and 66 p e r c e n t  o f  f e e d in g  and bedding s i g h t i n g s ,  
r e s p e c t i v e l y .  U l t i m a t e l y ,  v e g e t a t i v e  a s s o c i a t i o n s  a r e  d e te rm in e d  by 
a c o m b in a t io n  o f  p h y s ic a l  f a c t o r s ,  o f  which e l e v a t i o n ,  d i r e c t i o n  and 
s te ep n e ss  o f  s l o p e ,  and t e r r a i n  ty p e  a r e  most im p o r t a n t .  T h e r e f o r e ,  
f a m i l i a r i t y  w i t h  t h e  t o p o g r a p h ic  d i s t r i b u t i o n  o f  v e g e t a t i v e  a s s o c i a t i o n s ,  
e n a b le s  f a i r  p r e d i c t i o n  o f  summer h a b i t a t  s e l e c t i o n  o f  m ounta in  go a ts  
from t e r r a i n  t y p e s .
M i g r a t i o n s  and W i n t e r  Range F i d e l i t y
Seasonal  m i g r a t i o n s  from  w i n t e r  to  summer ranges covered  10 
m i le s  (16  km) o r  l e s s .  M i g r a t i o n s  were  v e r t i c a l  as w e l l  as h o r i z o n t a l  
(s e e  Seasonal  D i s t r i b u t i o n ) .  W i n t e r  ranges la y  6 - 1 0  m i le s  ( 9 * 7 ” 16 km) 
from summer h a b i t a t  a long  th e  B i t t e r r o o t  D i v i d e .  Movements to  summer 
ranges a lo n g  i n t e r f l u v i a l  r id g e s  r e q u i r e d  s h o r t e r  m i g r a t i o n s  un le ss  
g o a ts  c ro s se d  one o r  more t r u n k  canyons.  D ur ing  summer, g o a t  s ig n  
was i n f r e q u e n t l y  e n c o u n te r e d  in  canyon b o t to m s ,  i n d i c a t i n g  t h a t  go a ts  
s p e n t  l i t t l e  t im e  t h e r e  w h i l e  m i g r a t i n g  o r  o t h e r w i s e .  Ground 
o b s e r v a t i o n s  o f  movements, and t r a c k s  d is c o v e r e d  in  snow and e a r t h  
r e v e a l e d  t h a t  g o a ts  d i s p e r s e d  in  s e v e r a l  d i r e c t i o n s  from w i n t e r  ranges  
( F i g .  1 9 ) .  T h is  m u l t i - d i r e c t i o n a l  d i s p e r s io n ,p r o m o t e d  e x t e n s i v e  r a t h e r  
than  i n t e n s i v e  d i s t r i b u t i o n  on summer ranges .
F ig .  1 9 . The p a t t e r n  o f  s p r in g  m i g r a t i o n  from w i n t e r  ranges to  
summer ranges pursued by m ounta in  go a ts  in the  
B i t t e r r o o t s  (shown f o r  Big Creek Canyon) .  The 1974 
m ig r a t io n  r o u t e ,  summer home ra n g e ,  and summer h igh  
use a rea  o f  AF, Nan (F red  B u rr  Canyon) .
M i g r a t i o n  r o u t e
Summer home range boundary
— . — Summer h igh  use a r e a  boundary
8 June 1 9 7 4  r e l o c a t i o n  o f  Nan on 
Fred B u rr  w i n t e r  range
F i r s t  r e l o c a t i o n  on summer range  
12 J u l y  1 9 7 4
Second r e l o c a t i o n  on summer range  
8 August 1 9 7 4
F i r s t  r e l o c a t i o n  on Fred B u rr  
t r a n s i t i o n a l  range f o l l o w i n g  f a l l  
m i g r a t i o n  17 O c tob er  1974
F i r s t  r e l o c a t i o n  back on w i n t e r  
range 29 November 1974
O R T H
.
. - — - — _ //
t
,4 RangerP k ^ g f ) ^ stormy
a a i À g f * ^ r T
I
4  H e aven ly ' 
, lk ily v in s
k u m f  M w r n A l
I ]
' '
SI Mary ' /
in 3i?
\ Ml}
\ s
'X 'l  _
. I
i IV Ilouth htrkM A fff StjTixJ
W Ï79 »H
H Sky 
.> Pilot 1
I
P a r ^ h u t r
^ % ? % i T i E R A o b f %  : r ^ ' L _ & :
Totem 1 I
"'"k:T(yX'-. I,U3»f
l»i 0
(W
I M rJ  /K fr j
r C fd U“ \l &9H ' ■
BfrrmWborriL^
| \  W IL Q fLO W fR
| \  ; ^ Ü u tc ti ,
/  4/Jv
*M |II /̂ J*r ̂/  Pi _L/,/«nPrintz
BL|OOG£fr «row ^
:.)
Downing
■ ■" ' iv-f*—
:■ t  f ' ■ •  
..
I .  {  .H .' ‘ • lli •• •<
T  - ' V ' " -  :
l - ' - ’X '■*,
f î ^ ÿ c ; - r
•’ ;| J la n iilto n * ’
" 1 ii •■■ ' > .
> - r  ,
131
Goats and t h e i r  s ig n  were  common a lo n g  both th e  Montana and Idaho  
s id e s  o f  t h e  B i t t e r r o o t  D i v i d e .  Brandborg (1 9 5 5 )  reasoned t h a t  some 
g o a ts  wh ich  summered on th e  Selway R i v e r  s lo p e s  in  Idaho m ig r a te d  to  
th e  lo w e r  B i t t e r r o o t  Canyons f o r  t h e  w i n t e r .  S u i t a b l e  summer h a b i t a t  
both  e a s t  and w est  o f  th e  B i t t e r r o o t  D i v i d e  is c o n t in u o u s .  Some 
g o a t s ,  born and spend ing  w i n t e r s  in  Montana,  p r o b a b ly  m ig r a t e  10 m i le s  
(1 6  km) o r  more a c ro ss  th e  B i t t e r r o o t  D i v i d e  d u r in g  summer. A l l  o r  
p a r t  o f  th e  months from J u l y  to  O c tob er  cou ld  be s p e n t  in  Id a h o ,  
im p ly in g  t h a t  each f a l l  Idaho h u n te rs  may shoot g o a ts  produced in 
Montana b e f o r e  th e y  r e t u r n  to  t h e i r  B i t t e r r o o t  w i n t e r  ranges .
M i g r a t i o n s  between s e p a r a t e  seasona l  ranges a l s o  o ccur  in  
Washington (Anderson 1 9 4 0 ) ,  Idaho (Kuck 1973a ,  Brandborg 1 9 5 5 ) ,  A la s k a  
( K l e i n  1 9 53 ,  H j e l j o r d  1 9 7 1 ) ,  B r i t i s h  Columbia (H o lro y d  19^7, DeBock 
1 9 7 0 ) ,  and Montana (C as e be e r  e t  a l .  1 9 50 ,  Peck 1972 ,  Chadwick 1 9 7 4 ) .  
Seasonal  m i g r a t i o n s  covered  o n ly  1 -3  m i le s  ( 1 . 6  k m -4 .8  km) in th e  
Lemhi Range as g o a ts  summered on r id g e t o p s  a d j a c e n t  to  lower  w i n t e r  
ra n g e s .  Where a d e q u a te  summer and w i n t e r  h a b i t a t  a r e  f a r t h e r  removed,  
m i g r a t i o n s  c o v e r  g r e a t e r  d i s t a n c e s .
Nan, a 3 - y e a r - o l d  AF, c a p tu r e d  and r a d i o - i n s t r u m e n t e d  on the  
F red  B u r r  w i n t e r  range on 14 A p r i l  1974, p r o v id e d  in f o r m a t i o n  on 
m i g r a t i o n  ( F i g .  1 9 ) -  On 8 June 1974 ,  she was r a d i o - l o c a t e d  on w i n t e r  
ra n g e .  A e r i a l  t e l e m e t r y  f i x e s  on 12 J u l y  and 8 August found h e r  on 
th e  t im b e r e d  n o r t h - f a c i n g  w a l l  o f  Fred B u r r  Canyon. N ine  a e r i a l  o r  
ground r e l o c a t i o n s  in August and O c tob er  c e n t e r e d  around th e  C a s t l e  
Crag m oun ta in  com plex ,  5 a i r l i n e  m i le s  (8  km) southwest  o f  h e r  8 June
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p o s i t i o n .  On 17 November, she showed up on t r a n s i t i o n a l  range in  
w e s t e r n  F re d  B u r r  Canyon. T ra c k s  o f  an AF and 2 Y s ,  b e l i e v e d  to  be Nan 
and h e r  Y companions from O c to b e r ,  w ere  found on 13 November. They  
descended t h e  n o r t h - f a c i n g  canyon w a l l  and c rossed  Fred B u r r  C reek  
d i r e c t l y  between N an 's  12 J u l y  and 17 November 1974 p o s i t i o n s .  She 
had a p p a r e n t l y  r e t r a c e d  h e r  s p r in g  m i g r a t i o n  r o u t e .  When n e x t  observed  
on 29 November 1 9 74 ,  she was back on Fred B u r r  w i n t e r  range and remained  
t h e r e  i n t o  June 1975- O th e r  g o a t s ,  i n d i v i d u a l l y  r e c o g n i z a b l e  by horn  
m orp h o lo g y ,  a l s o  e x h i b i t e d  f i d e l i t y  t o  th e  Fred  B u r r  w i n t e r  range .
AF A lp h a ,  who s p o r t e d  lo n g ,  w i d e l y  d i v e r g e n t  h o rn s ,  and C a p ta in  Hook, 
an AM p o s s e s s in g  t h i c k s e t  horns which  curved  a b r u p t l y  o v e r  h is  s k u l l ,  
bo th  r e t u r n e d  to  Fred  B u r r  in  1975 a f t e r  r e s i d i n g  t h e r e  the  p re v io u s  
w i n t e r .  Nubs, o r i g i n a l l y  o b se rv ed  as a Y d u r in g  w i n t e r  1973 ,  r e tu r n e d  
t o  F re d  B u r r  as a 2 - y e a r - o l d  and 3 - y e a r - o l d .  Nubs had two broken horns  
crowned w i t h  round knobs. I t  remains unknown how many g o a ts  occupying  
t h e  Fred B u r r  w i n t e r  range in 1973 r e t u r n e d  in  subsequent  y e a r s ;  
e a r n e s t  e f f o r t s  t o  i d e n t i f y  i n d i v i d u a l  a n im a ls  began in  1974.  AF B e t a ,  
who was d i s t i n g u i s h e d  from o t h e r  AFs on the Fred B u rr  w i n t e r  range in  
1 975 ,  p o s s i b l y  w i n t e r e d  t h e r e  t h e  p r e v io u s  y e a r .  However,  h e r  horns  
w e re  i n s u f f i c i e n t l y  un ique  t o  be c e r t a i n  i t  was t h e  same a n i m a l .  Only  
one g o a t ,  an AF w i t h  a f o r w a r d - c u r v e d  l e f t  h o rn ,  re c o g n iz e d  in  1974 ,  
was no t  seen in  1975.  On two censuses d u r in g  J a n u a ry  1976 ,  t h i s  AF,
Nan, Nubs, A lp h a ,  and C a p t a in  Hook were  a l l  re o b s e rv e d  on the  Fred  
B u r r  w i n t e r  range  once a g a i n .  Too few censuses w e re  conducted each  
y e a r  to  s u b s t a n t i a t e  f i d e l i t y  to  w i n t e r  ranges in  o t h e r  d r a in a g e s .
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Brandborg (1 9 5 5 )  d is c u s s e d  th e  tendency  o f  g o a ts  to  r e t u r n  to  
t h e  same w i n t e r  ranges each y e a r ,  in c l u d i n g  a b ro k e n -h o rn e d  AF 
o b s e rv e d  d u r i n g  3 c o n s e c u t iv e  y e a r s .  In  the  Lemhi Range, marked AFs 
r e t u r n e d  t o  th e  same w i n t e r  ranges each y e a r .  However,  AMs t r a v e l e d  
between w i n t e r  ranges d u r in g  t h e  r u t  and w i n t e r e d  on w h ic h e v e r  range  
th e y  happened to  occupy a t  th e  c l o s e  o f  th e  r u t  (Kuck p e r s .  comm.) .  
W i t h o u t  s e v e r a l  i d e n t i f i a b l e  AMs, i t  was im p o s s ib le  to  a s c e r t a i n  
w i n t e r  range f i d e l i t y  o f  t h i s  c la s s  in  th e  B i t t e r r o o t s .  F o l lo w in g  h is  
c a p t u r e ,  a t r a n s m i t t e r  s i g n a l  was n e v e r  r e c e iv e d  from the  o n ly  AM 
w h ich  I c a p t u r e d  and r a d i o - i n s t r u m e n t e d .  T h a t  AM was n e v e r  seen o r  
heard  from a g a i n .  C a p t a i n  Hook,  th e  o n ly  i n d i v i d u a l l y  r e c o g n i z a b l e  
AM, w i n t e r e d  a t  l e a s t  3 c o n s e c u t i v e  y e a r s  ( 1 9 7 4 - 7 6 )  in Fred B u rr  Canyon.
P e r e n n i a l  f i d e l i t y  to  w i n t e r  ranges by AFs v e rs u s  haphazard  o r  
i n c o n s i s t e n t  f i d e l i t y  by AMs would  h e lp  t o  e x p l a i n  th e  t r a d i t i o n a l  
e x p l o i t a t i o n  o f  " k e y  a r e a s "  by AFs w h i l e  AMs used less  o p t im a l  range  
and e x h i b i t e d  i n c o n s i s t e n t  d i s t r i b u t i o n  from yeai— t o - y e a r  in  Fred  
B u r r  Canyon (s e e  P a t t e r n s  o f  h a b i t a t  use and d i s t r i b u t i o n  on th e  Fred  
B u r r  w i n t e r  r a n g e . ) .  Going one s te p  f u r t h e r ,  Ks born t o  AFs from th e  
Fred  B u r r  h e r d ,  f o r  ex am ple ,  would r e t u r n  to  Fred B u r r  f o r  t h e i r  f i r s t  
w i n t e r .  A l e a r n e d  response then  de v e lop s  w h ich  draws them back to  
Fred  B u r r  each s u c c e e d in g  f a l l .  The p a t t e r n  may endure  l i f e - l o n g  f o r  
f e m a l e s ,  w h i l e  many s e x u a l l y  m a tu re  m a le s ,  because o f  t h e i r  s e a r c h in g  
f o r  r e c e p t i v e  m a te s ,  w ould  be le s s  i n c l i n e d  to  r e t u r n  to  m a t r i a r c h a l  
ranges each f a l l .
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Brandborg (1 9 5 5 )  and Anderson (1 9 40 )  c o n s id e r e d  th e  t im in g  o f  
f a l l  m i g r a t i o n s  c o r r e l a t e d  w i t h  e n v i r o n m e n ta l  c o n d i t i o n s  on summer 
ra n g e s .  Brandborg s t a t e d  t h a t  2 o r  3 days f o l l o w i n g  a c c u m u la t io n s  o f  
snow a t  h i g h e r  e l e v a t i o n s ,  g o a ts  appeared  on w i n t e r  ranges a lon g  th e  
Salmon R i v e r .  M i g r a t i o n s  w ere  d e la y e d  u n t i l  November d u r in g  m i ld  
f a l l s .  Heavy s n o w f a l l  ac ro ss  th e  s tudy  a re a  on 31 O c to b er  and 1 
November 1973» f o r c e d  go a ts  o n to  w i n t e r  ranges in  e a r l y  November.
F a l l  1974 was e x c e p t i o n a l l y  warm and d r y .  L i t t l e  snow f e l l  u n t i l  
l a t e  December, y e t  m o u n ta in  go ats  appeared  on t r a n s i t i o n a l  and w i n t e r  
ranges d u r in g  l a t e  O c to b e r  and November,  p r i o r  to  th e  r u t .  A l thou gh  
deep snow, w h ich  reduces food a v a i l a b i l i t y ,  p r o b a b ly  t r i g g e r s  m ig r a ­
t i o n s  from summer ranges d u r in g  most y e a r s ,  f a l l  m i g r a t i o n s  a p p a r e n t l y  
p re c e d e  t h e  r u t  r e g a r d le s s  o f  w e a t h e r  c o n d i t i o n s .  An in n a t e  response  
t o  p h o t o p e r io d  o r  p h y s i o l o g i c a l  changes p r e c u r s i v e  to  th e  r u t  
p r o b a b ly  induces m i g r a t i o n s  in m i ld  y e a r s .
S p r in g  m i g r a t i o n s  to o k  p l a c e  in June .  In 1974 and 1975» a n im a ls  
o f  a l l  c la s s e s  w ere  ob se rv ed  on the  Fred B u r r  w i n t e r  range d u r in g  
e a r l y  J une ,  f o l l o w i n g  a l a t e  s p r i n g  each y e a r .  S u b a d u l ts  and AMs 
seemed to  d e p a r t  somewhat e a r l i e r  in  1973-  A l l  AFs were  b e l i e v e d  to  
k id  on w i n t e r  r a n g e s ,  thus d e l a y i n g  t h e i r  d e p a r t u r e s  u n t i l  m id -  to  
l a t e  June .
Seasonal  Movements
Seasonal  home r a n g e s . Seasonal home ranges w ere  d e l i n e a t e d  f o r  
s i x  i n d i v i d u a l l y  r e c o g n i z a b l e  m ounta in  go a ts  o f  th e  Fred B u rr  h e r d .  
The 1975 w i n t e i —s p r i n g  home ranges were  e s t a b l i s h e d  f o r  f o u r  AFs
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(Nan ,  who was r a d i o - î n s t r u m e n te d ,  and A lp h a ,  B e t a ,  and Nubs who were  
r e c o g n iz e d  by t h e i r  h o rn s)  and one AM, C a p ta in  Hook, and one Y, Sigma,  
w i t h  d i s t i n c t i v e  horns ( F i g s .  20 th roug h  2 4 ) .  In a d d i t i o n ,  1974
w i n t e r - s p r i n g  home ranges were  mapped f o r  Nan and Nubs. A minimum o f
e i g h t  r e l o c a t i o n s  ( o n l y  one p e r  d a y ) ,  a l l  o b ta i n e d  d u r in g  ground  
c e n s u s e s ,  d e f i n e d  each seasonal  home range .  Fewer r e l o c a t i o n s  f o r  
Alpha  and C a p t a i n  Hook in  1974 ,  and Nubs in  1973 ,  were  p l o t t e d  on maps 
o f  t h e i r  r e s p e c t i v e  seasonal  home ranges .
M o u n ta in  g o a ts  moved o n to  w i n t e r  ranges in  th e  s tudy  a r e a  d u r in g  
l a t e  f a l l .  However,  no t  u n t i l  the  r u t  ended d id  most i n d i v i d u a l s  
s e t t l e  down t o  t h e i r  w i n t e r - s p r Î ng home ra nge s .  Thus,  l o c a t i o n s  from  
J a nua ry  th ro u g h  June were  used t o  map w i n t e i — s p r in g  home ranges .
However,  d u r i n g  l a t e  May, AFs moved to  k id d i n g  g ro u n d s ,  w h ic h ,  f o r  
some, w e re  not  w i t h i n  t h e i r  w i n t e i — s p r i n g  home ranges d u r in g  p r e v io u s  
months. Thus,  w i n t e i — s p r in g  home ranges f o r  AFs and a l s o  f o r  Y Sigma -  
who f o l l o w e d  Nan t o  k id d in g  grounds in  1975 ” were  a l s o  c a l c u l a t e d  
u s in g  o n l y  l o c a t i o n s  from J a nuary  th roug h  23 May ( T a b l e  3 1 ) .  A summer 
home range  was d e l i n e a t e d  f o r  Nan from  s i x  ground r e l o c a t i o n s  and f i v e  
t e l e m e t r y  f i x e s .
T a b l e  31 shows s i z e s  o f  seasonal  home ra nge s .  Areas a r e  not  
c o r r e c t e d  f o r  r e l i e f  bu t  p r o v id e  a r e l a t i v e  comparison o f  s i z e .
W in te i— s p r i n g  home ranges o f  AFs were  l a r g e s t  f o l l o w e d  by thos e  o f  a
Y , AM, and 2F.  I o b se rv ed  C a p ta in  Hook, th e  AM, o n ly  f o u r  t im e s  p r i o r  
t o  26 May d u r in g  1975- AMs on t h e  e a s t e r n  p o r t i o n  o f  w i n t e r  ranges  
g e n e r a l l y  o c c u p ie d  h i g h e r ,  le s s  v i s i b l e  t e r r a i n  than AFs. C o n s e q u e n t ly ,
F ig .  20. W i n t e r - s p r in g  home range o f  Y Sigma d u r in g  1975» A l l  
r e lo c a t io n s  from January to  June in c lu d e d .
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F ig .  21. Wi n t e r - s p r  I ng home range o f  AF Beta f o r  1975 
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F ig .  22. W i n t e r - s p r i n g  home range o f  AF A lpha f o r  1975 and 
s e q u e n t ia l  r e l o c a t i o n s  o f  her  d u r in g  1974. A l l  
r e lo c a t io n s  from January  to  June in c lu d e d .
-------------------  Boundary
1 -  5 1 9 7 4  r e l o c a t i o n s
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F ig .  23- W i n t e r - s p r i n g  home ranges o f  AF, Nan, f o r  197^ and
1 9 7 5 . A i l  r e l o c a t i o n s  from January  t o  June inc luded
1 9 7 4  boundary
1 9 7 5  boundary
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F îg .  24. W i n t e r - s p r i n g  home ranges o f  AF,  Nubs, f o r  197^ and
1 9 7 5  ( l e f t ) ,  and o f  AM, C a p ta in  Hook, f o r  1975 ( r i g h t )  
A l l  r e l o c a t i o n s  from January  to  June in c l u d e d .  A lso  
shown are  s e q u e n t ia l  r e l o c a t i o n s  o f  Nubs d u r in g  1973 
(1 -  3 ) and one r e l o c a t i o n  f o r  C a p ta in  Hook d u r in g  
1 9 7 4  ( 4 ) .
     1 9 7 4  boundary
  1 9 7 5  boundary
1 " 3 1 9 7 3  r e l o c a t i o n s  o f  Nubs
4 1 9 7 4  r e l o c a t i o n  o f  C a p ta in  Hook
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Table 31* Seasonal home ranges and high use areas f o r  s i x  recognizable goats o f  the Fred Burr  Canyon herd.
Seasonal Home Ranges High Use Areas
% o f  Relocations
No. o f Dates o f S1 ze Relocations from Jan-23 May Size
Goat Sex Age Year Relocations Relocations a/ha No. In Each Ranges a/ha
Sigma F Y 1975 17 1/11-6 /7 109/44
11 1/11-5 /23 82/33 1 8 73 3 . 8 /1 .5
Captain
Hook M Ad. 1975 8 3 /2 -6 /5 55/22 1 6® 75 7 . 6/ 3.1
Beta F Ad. 1975 16 1/18-4/30 126/51 2 12 (8,4) 75 1 2 .1 (6 .7 ,5 -4 ) /  
4 .9 (2 .7 ,2 .2 )
Alpha F Ad. 1975 19 1/6-5/30 134/54
17 1/ 6- 5/16 120/49 2 13 (7 ,6) 76 14. 9 (5 . 6 , 9 . 3) /  
6 . 0 ( 2 . 3 , 3 .8)
Nan F 4 14 1/ 19- 6/7 178/72
y rs . 1975 9 1/ 19- 5/23 83/34 1 7 78 7 . 2/ 2 .9
3 10 4 /14 -6 /8 162/66
y rs . 1974 9 4/ 14- 5/23 97/39 2 7 (4,3) 78 5 . 9 ( 0 . 7 , 5. 2) /
2 .4 (0 .3 ,2 .1 )
Nubs F 3
yrs . 1975 15 1/ 6- 5/13 90/36 1 11 73 11. 5/ 4.7
2 10 1/ 19- 6/1 54/22
y r s . 1974 8 1/ 19- 5/20 44/18 1 6 75 17. 2/ 7.0
Avg f o r AFs 1974-75 14.3 Jan-June 158/64
Avg f o r  AFs 1974-75 13.2 Jan-23 May 103/42 5*’ 10 76 10. 3/ 4.2
Nan F 4
y rs . 1974 11 7/ 12- 10/17 1456/589 8 73 580/235
'Four re loca t ions  obta ined between 26 May and 5 June,
1 per A F( fo r  those AFs having 2 high use areas, the combined areas are averaged under Size a /ha) .
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th e y  w e re  le s s  f r e q u e n t l y  seen .  Due to  th e  c o n f i g u r a t i o n  o f  t h e  Fred  
B u r r  w i n t e r  r a n g e ,  seasona l  home ranges were  l i n e a r  in  shape.
E x c e p t io n s  w e re  th e  1974 and 1975 ranges o f  Nubs, who a p p a r e n t l y  
w i n t e r e d  in  th e  same 0 . 5  m i l e  ( 0 . 8  km) long s e c t i o n  o f  th e  canyon f o r  
3 c o n s e c u t iv e  y e a r s .  W i n t e r - s p r i n g  home ranges o f  A lp h a ,  B e ta ,  and Nubs 
c o v e re d  2 o r  more l i n e a r  m i le s  ( 3 . 2  km). O th e r  g o a ts  a ls o  t r a v e r s e d  a 
s u b s t a n t i a l  l e n g t h  o f  w i n t e r  ra nge s .  N e v e r t h e l e s s ,  th e  measured a re a s  
o f  w i n t e r - s p r i n g  home ranges were  178 a c re s  (72  ha)  o r  le s s  s in c e  w i n t e r  
ranges w e re  s te e p  and narrow from n o r t h  to  s o u th .
Nubs was f i r s t  o b se rv ed  as a Y in 1973 on th e  Fred B u rr  w i n t e r  
ra n g e .  Her  r e t u r n  to  and r e s id e n c y  on th e  same c l i f f y  a re a  d u r in g  th e  
f o l l o w i n g  2 y e a r s  im p l ie s  seasonal  home range f i d e l i t y .  The 1975 
w i n t e r - s p r i n g  range o f  A lpha  c i r c u m s c r ib e d  a l l  f i v e  o b s e r v a t i o n s  o f  her  
th e  p r e v io u s  y e a r ,  bu t  o n ly  40 p e r c e n t  o f  r e l o c a t i o n s  o f  Nan d u r in g  
1 9 7 4  f e l l  w i t h i n  her  w i n t e r - s p r i n g  home range o f  1975. The reason f o r  
t h i s  d is c r e p a n c y  is  u n c l e a r .  R egard ing  e l k  in Y e l lo w s to n e  N a t i o n a l  
P a r k ,  C ra ig h e a d  e t  a l .  (1 9 7 3 )  s t a t e d  t h a t  . . c a lv e s  p r o b a b ly  le a r n  
t h e i r  m o th e r s '  seasona l  movements, t h u s ,  each new g e n e r a t i o n  tends to  
be ' t i e d '  t o  a s p e c i f i c  la n d  a r e a  p r o v i d i n g  c o n t i n u i t y  and s t a b i l i t y  o f  
s eas o n a l  r a n g e s . "  T h is  seems a p p l i c a b l e  in  the case o f  Nubs and 
p o s s i b l y  A lp h a .  Each may have w i n t e r e d  as a K on the same seasonal  
range t o  w h ich  she t r a d i t i o n a l l y  r e tu r n e d  each y e a r .  O t h e r  i n d i v i d u a l s ,  
such as Nan,  d i s p l a y e d  f i d e l i t y  to  th e  Fred B u r r  w i n t e r  range but  not  
n e c e s s a r i l y  t o  a d i s c r e t e  w i n t e r - s p r i n g  home range .  A l a r g e r  sample o f  
marked g o a ts  is  needed t o  c l a r i f y  seasonal  home range f i d e l i t y  by sex  
a n d / o r  age c l a s s .
1 4 3
N an 's  summer ( J u l y  to  m id - O c to b e r )  home range was o v e r  e i g h t  
t im e s  l a r g e r  than  h e r  1974 and 1975 w i n t e r - s p r i n g  home ra n g e s .
T e l e m e t r y  f i x e s  on 12 J u l y  and 8 August 1974 lo c a t e d  her  a t  th e  n o r t h e r n  
edge o f  h e r  summer home range ( F i g .  1 9 ) .  N ine  subsequent  ground and 
a e r i a l  r e l o c a t i o n s  o f  Nan c e n t e r e d  around C a s t l e  Crag in  a l p i n e  c i r q u e s .  
O t h e r  r e c o g n i z a b l e  members o f  th e  Fred B u rr  herd  were  not  seen on summer 
ra n g e s .  R id e o u t  (1 9 7 4 )  c a l c u l a t e d  s u m m e r - fa l l  (16  May to  15 November)  
home ranges o f  g o a ts  in  th e  S a p p h i r e  M o u n ta in s .  He found a mean s i z e  
o f  1 9 . 8  km^ o r  1 ,9 8 0  ha ( 7 . 6  m i^ ,  4 , 8 9 0  a)  f o r  f i v e  AF ranges -  3 . 3 8  
t im es  l a r g e r  than  N a n 's .  However, R id e o u t  d e r i v e d  h is  home ranges from
an a v e r a g e  o f  67 t e l e m e t r y  f i x e s  per  a n i m a l .  R id e o u t  found s u m m e r - fa l l
2 2 home range s i z e s  avera g e d  4 1 . 2  km ( 1 0 , 1 7 8  a)  f o r  Ys ,  1 7 -8  km ( 4 , 3 4 7  a )
f o r  AMs, and 1 5 .9  km^ ( 3 , 9 2 7  a )  f o r  2 - y e a r - o l d s .
High use a r e a s . A l th o u g h  w i n t e r - s p r i n g  home ranges a v era g e d  o v e r  
100 a c re s  (40  ha) in  s i z e  and g e n e r a l l y  o v e r l a p p e d ,  most r e l o c a t i o n s  
were  c l u s t e r e d  on one o r  two much s m a l l e r  p o r t i o n s  o f  home ranges I 
c a l l e d  " h ig h  use a r e a s . "  Those a rea s  were  s t e e p ,  s o u th e rn  exposures  
s c a t t e r e d  t h e  le n g t h  o f  t h e  w i n t e r  range ( F i g .  2 5 ) .  I p r e v i o u s l y
d e s c r i b e d  such l o c a t i o n s  as " ke y  a r e a s "  o f  h a b i t a t .  S e v e n t y - f i v e  
p e r c e n t  o r  more o f  my o b s e r v a t i o n s  o f  AFs and Y Sigma (who spent  March 
to  June w i t h  Nan) c l u s t e r e d  on one o r  two " h ig h  use a r e a s "  m easur ing  
3 . 8 - 1 7 . 2  a c re s  ( 1 . 5 “ 7 - 0  ha) in  s i z e  ( T a b le  3 1 ) .  From January  to  e a r l y  
May, I r e p e a t e d l y  o b se rv ed  m ounta in  go a ts  on th e s e  and com parab le  h igh  
use a r e a s  on the  B i t t e r r o o t  w i n t e r  ra n g e s .  The a c t u a l  p e rc e n ta g e  o f  
t im e  i n d i v i d u a l  g o a ts  spent  on h igh  use a re a s  p r o b a b ly  was somewhat less
F ig .  2 5 . High use areas  f o r  s i x  mounta in  goats  o f  th e  Fred B urr  
herd f o r  1975. Y S igm a's  h ig h  use a r e a  c o in c id e s  w i t h  
the  southern one h a l f  o f  N a n 's .
N -  Nubs 
A -  Alpha  
B -  Beta
H -  C a p ta in  Hook 
NAN -  Nan
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than  t h e  p e r c e n ta g e s  o f  l o c a t i o n s  reco rd ed  t h e r e .  Those c l i f f y  a rea s  
w e re  mo re  v i s i b l e  from va n ta ge  p o i n t s  in canyon bottoms than were  o t h e r  
t e r r a i n  t y p e s .  O c c a s io n a l  censuses,  p r i m a r i l y  d u r in g  in c le m e n t  w e a t h e r ,  
w h ich  y i e l d e d  counts  o f  o n ly  fo u r  o r  f i v e  goats  bear  w i tn e s s  to  th e  use 
o f  more o b sc u re  p o r t i o n s  o f  w i n t e r  ranges .
A . g i v e n  h ig h  use a r e a  was p r i m a r i l y  used by one o r  two g o a t s ,  but  
o t h e r s ,  w h i l e  t r a v e l i n g  a c ro s s  t h e i r  home r a n g e s ,  a l s o  used th e  same 
a r e a s .  However,  groups l a r g e r  than f o u r  g o a t s ,  o r  s e v e r a l  smal l  groups  
were  seldom seen t o g e t h e r  on h ig h  use a re a s  o r  e ls e w h e r e ;  goats  tended  
to  d i s t r i b u t e  th e m s e lve s  e v e n ly  a c ro ss  w i n t e r  ranges .
Nub 's  h ig h  use a r e a  remained c o n s t a n t  from 1974 to  1975 ( F i g .  2 6 ) .  
Two o f  t h r e e  o b s e r v a t i o n s  o f  h e r  d u r in g  1973 were  on o r  a d j a c e n t  to  
t h a t  h ig h  use a r e a .  Th ree  o f  th e  f o u r  1974 o b s e r v a t i o n s  o f  Nan, which  
c o in c i d e d  w i t h  h e r  1975 w i n t e r - s p r i n g  home ra n g e ,  f e l l  w i t h i n  h e r  1975  
h ig h  use a r e a .  T r a d i t i o n a l  a t ta c h m e n t  to  a h ig h  use a r e a  may t ra n s c e n d  
a t t a c h m e n t  to  a seasonal  home range .  T h e r e f o r e ,  home range bo u n d a r ie s  
may f l u c t u a t e  from y e a r - t o - y e a r  in  r e l a t i o n  to  an a n i m a l ' s  h igh  use 
a r e a ( s ) .  Compared to  AMs, w i n t e r  h ig h  use a re a s  used by AFs would  
p r o b a b ly  rem ain  more c o n s ta n t  f rom y e a r - t o - y e a r  due t o  t h e i r  s o c ia l  
s t a t u s .  Deep snow d u r in g  s e v e r e  w i n t e r s  o r  p re s s u re s  from c o n s p e c i f i c s  
m ig h t  f o r c e  s o c i a l l y  subdominant AMs from t h e i r  h igh  use a r e a s .
A h ig h  use a r e a ,  encompassing 73 p e r c e n t  o f  r e l o c a t i o n s  w i t h i n  
h e r  1 9 7 4  summer home r a n g e ,  was d e l i n e a t e d  f o r  Nan ( F i g .  1 9 ) .  I t  
exceeded  h e r  1974 and 1975 w i n t e r  h ig h  use a re a s  in s i z e  by 9 8  and 
8 0  t i m e s ,  r e s p e c t i v e l y .  T h is  r e f l e c t s  th e  g r e a t e r  m o b i l i t y  o f  go a ts
F ig .  26 .  High use areas f o r  Nubs (N) and Nan (NAN) d u r in g  197^
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and w i d e r  d i s t r i b u t i o n  o f  s u i t a b l e  h a b i t a t  on summer than w i n t e r  
ranges in  t h e  B i t t e r r o o t  M o u n ta in s .
D a i l y  movements. Movements o f  goats  on w i n t e r  ranges were  
m i n i m a l .  Snow choked c o u l o i r s  o b s t r u c t e d  w i n t e r  t r a v e l  and goats  
f r e q u e n t l y  remained f o r  s e v e r a l  days on a 5 - 2 0  a c r e  ( 2 - 8  ha) s e c t i o n  o f  
c l i f f .  D ur ing  m id - F e b r u a r y  1975» Sigma remained on the same 0 - 5  a c re  
( 0 . 2  ha)  c l i f f y  a r e a  f o r  a t  l e a s t  4 c o n s e c u t iv e  days .  Brandborg ( 1 9 5 5 ) ,  
Hibbs e t  a l .  ( 1 9 & 9 ) ,  and Chadwick (1 9 7 3 )  r e p o r t e d  t h a t  goats  o f t e n  
remained in  c o n f i n e d  a re a s  f o r  s e v e r a l  days o r  weeks a t  a t im e .
Brandborg (1 9 5 5 )  n o te d  a group o f  10 g o a ts  w h ich  spent 3 months (F e b r u a r y  
t o  May) on a w i n t e r  range o f  less  than 200 a c re s  (81 ha)  a lon g  th e  
Salmon R i v e r .
Even when snow began r e c e d in g  in  A p r i l ,  g o a ts  g e n e r a l l y  remained  
s e d e n t a r y .  From 29 March to  11 A p r i l  1975» I censused th e  Fred B u rr  
w i n t e r  range f i v e  t im e s .  On each census.  Nubs was on th e  same 1 . 8  a c re  
( 0 . 7  ha )  p o r t i o n  o f  h e r  h ig h  use a r e a .  On seven censuses o f  Fred B u rr  
Canyon between 17 and 30 A p r i l  1975» I o b se rv ed  A lpha u s in g  a 5 * 6  a c re  
( 2 . 3  ha)  p o r t i o n  o f  h e r  h ig h  use a r e a .  In  each o f  th e s e  exam ples ,  th e  
i n t e n s i v e  use focused  on c l i f f s  w i t h  o r  w i t h o u t  p ro m in e n t  ledges a n d / o r  
p a r k l a n d  c o l l u v i a l  s lo p e s .  P r i o r  to  May, h ig h  use a r e a s  o f  a l l  AFs and 
some s u b a d u l t s  and AMs t y p i c a l l y  c o in c i d e d  w i t h  such optimum h a b i t a t .  
D a i l y  movements e x c e e d in g  400 y a rd s  ( 3 6 6  m) were  r a r e  on w i n t e r  ranges  
p r i o r  t o  May, bu t  t h e r e a f t e r  became common. One n o t a b l e  e x c e p t i o n  was 
a 2 . 2  a i r l i n e  m i l e  (3  5 km) d i s t a n c e  reco rd ed  between l o c a t i o n s  o f  
B eta  on 18 and 19 J a n u a ry  1975- At  p o in t s  a lo n g  th e  4 m i l e  ( 6 . 4  km)
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le n g t h  o f  Fred B u r r  and o t h e r  w i n t e r  ranges in  the  s tudy  a r e a ,  v e r t i c a l  
w a l l s  and f i n s  o f t e n  c r e a t e d  b a r r i e r s  w i t h  o n ly  one o r  two t r a v e r s a b l e  
r o u te s  e a s t  and west  w i t h i n  th e  e l e v a t i o n s  f r e q u e n t e d  by mounta in  g o a t s .  
Goats o b v i o u s l y  w e re  f a m i l i a r  w i t h  those  r o u t e s ,  y e t  I found re p e a te d  
g a in s  and lo ss e s  o f  e l e v a t i o n  and c o n s i d e r a b l e  t im e  and energy  were  
n e c e s s a ry  to  t r a v e l  long d i s t a n c e s  across  w i n t e r  ra nge s .  In  the  e a s t e r n  
p o r t i o n s  o f  F red  B u r r ,  M i l l ,  and B l o d g e t t  canyons,  g e n t l y - s l o p i n g ,  
f o r e s t e d  r i d g e l i n e s  c r e s t  th e  s o u t h - f a c i n g  canyon w a l l s .  T racks  
d i s c o v e r e d  f rom th e  a i r  and on th e  ground i n d i c a t e d  t h a t  m ounta in  go a ts  
t r a v e l e d  th o s e  r î d g e t o p s  when moving from e a s t  to  west  on w i n t e r  ranges .  
D ro p p in g s ,  shed h a i r ,  and heavy brow sing  o f  shrubs r e v e a le d  t h a t  a s t r i p  
o f  r i d g e t o p ,  a d j a c e n t  t o  t h e  s o u t h - f a c i n g  c l i f f s  in  Fred B urr  Canyon,  
r e c e i v e d  use by m oun ta in  go a ts  as w e l l  as d e e r  and e l k .
On summer ranges in  th e  B i t t e r r o o t  M o u n ta in s ,  m ounta in  goats  
t r a v e l e d  f r e e l y  between c i r q u e  b a s i n s ,  bu t  sometimes l i n g e r e d  in  th e  
same c i r q u e  f o r  s e v e r a l  days .  O b s e r v a t io n s  o f  Nan i n d i c a t e d  t h a t  she 
t r a v e l e d  a c i r c u l a r  r o u te  around C a s t l e  Crag .  She was seen a t  l e a s t  
once in  each o f  the  f i v e  c i r q u e s  s u r r o u n d in g  t h a t  peak d u r in g  August  
and O c to b e r  1974 .  Hibbs e t  a l .  (19&9) r e p o r t e d  a s i m i l a r  p a t t e r n  o f  
summer movements in C o lo ra d o .  Chadwick (1 9 7 3 )  found r a t e s  and d i s t a n c e s  
t r a v e l e d  w h i l e  f e e d in g  in c r e a s e d  d u r in g  summer as goats  became 
s e l e c t i v e  g r a z e r s  and snow d id  n o t  im p a i r  f e e d i n g .  The same t r e n d  
p r e v a i l e d  in  t h e  B i t t e r r o o t s .  Goats m a in t a in e d  a s te a d y  pace w h i l e  
f e e d i n g  and sometimes h u r r i e d  ac ro ss  bedrock  to  th e  next  pocke t  o f  
v e g e t a t i o n .  Both snow and topography  depressed r a t e s  and d is ta n c e s  
o f  t r a v e l  w h i l e  g o a ts  fe d  d u r in g  w i n t e r  and s p r i n g .
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Food H a b i t s  and Food A v a i l a b i l i t y
Rumen a n a l y s e s . Rumen samples from n in e  m ounta in  g o a ts  p r o v id e d  
i n f o r m a t i o n  on seas o n a l  food h a b i t s .  H unters  k i l l e d  s i x  g o a ts  on 
summer ranges in  D i s t r i c t  240 between 15 September and 19 O c to b e r  1974 ,  
and two on t r a n s i t i o n a l  ranges in  Fred B u r r  Canyon on 5 O c to b e r  and 
22 November 1974. The n i n t h  an im al  was a w i n t e r - k i l l  (No. 5 ,  T a b le  19) 
b e l i e v e d  t o  have d ie d  d u r in g  March o r  A p r i l  on th e  Fred B u r r  w i n t e r  
ra n g e .  R e s u l ts  o f  a n a ly s e s  w ere  ex p res s e d  as p e r c e n ta g e s  o f  th e  t o t a l  
volume o f  samples ( T a b l e  3 2 ) ,  P e rc e n ta g e s  o f  s p e c ie s  c o m p o s i t io n  f o r  
each sample  c o l l e c t e d  on summer ranges were  avera g e d  f o r  t h e  s i x  rumen 
s am ples .  The same p r o c e d u re  a p p l i e d  t o  t h e  two samples from t r a n s i t i o n a l  
ra n g e .
G r a s s e s ,  se d g e s ,  and rushes com prised  o v e r  70 p e r c e n t  o f  rumen 
c o n t e n t s  f rom summer and w i n t e r  ranges and 62 p e r c e n t  f rom th e  t r a n s i ­
t i o n a l  ra n g e .  Bluebunch w h e a tg ra s s  ( Agropyron s p ic a t u m ) c o n s t i t u t e d  
4 2 . 9  p e r c e n t  o f  th e  w i n t e r  range sam ple .  Casebeer  e t  a l .  (1 9 5 0 )  
r e p o r t e d  t h a t  b luebunch w h e a tg ra s s  made up 48 p e r c e n t  o f  th e  w i n t e r  
d i e t  o f  g o a ts  in  th e  R a t t l e s n a k e  d r a i n a g e ,  n o r t h  o f  M i s s o u l a ,  and 52 
p e r c e n t  in  t h e  Red B u t t e  a r e a  o f  M ontana.  He s t a t e d  t h a t  b luebunch  
w h e a tg r a s s  was a h i g h l y  p r e f e r r e d  s p e c ie s  in both p l a c e s .  Forbs 
composed 2 6 .1  and 3 4 . 7  p e r c e n t ,  r e s p e c t i v e l y ,  o f  summer and t r a n s i t i o n a l  
range  rumen sam p les .  S t .  J o h n 's - w o r t  ( Hypericum formosum) was th e  
s i n g l e  most common f o r b  in  rumens from summer ra n g e s ;  i t  c o n s t i t u t e d  
27 p e r c e n t  o f  one sample and o c c u r r e d  in  f o u r  o t h e r s .  B eargrass  
( X e r o p h y l lu m  t e n a x ) le a v e s  made up most o f  th e  f o r b  c la s s  in  the
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T a b l e  32 .  M oun ta in  g o a t  food h a b i t s  as d e te rm in e d  by a n a l y s i s  o f  n in e  
rumen samples .
P 1 a n ts
S umme r
Range
(n=6)
P e r c e n t  Volume
Trans  i t îo n a l  
Range 
(n=2)
W i n t e r  
Range 
(n= l  )
G r a s s e s ,  s e d g e s ,  rushes  
Un i den t  i f i e d  
Ag ropyron  sp ica tum  
Elymus g 1aucus 
C are x  sp .
C arex  g e y e r Î 
Carex  ph aeoceph a la  
L u z u la  sp.
L u z u la  p a r v i f l o r a  
Juncus p a r r y i  
Juncus r e g a 1 i i
Forbs
Unid e n t  i f i  ed 
A c h i 1 l e a  m i l l e f o l i u r n  
A n te n n a r i  a sp.  
A n t e n n a r i a  u m b r i n e l l a
A r a b Î s l y a l 1 i i  
Arab Î s m i c r o p h y 11 a 
Arn i ca s p .
Er ig e r o n  caesp i to s a  
E r  i ge ron  s imp1 ex 
Er Î ogonum umbe1 la tum  
Heuchera  g ros s u l a r i i f o l i  a 
Hyper  i cum formosum 
Pachi s t im a  m y r s in t e s  
Penstemon e l l i p t i eus 
Penstemon f 1avescens  
Polemonium pul c h e r  i um 
P o1ygonum ph y t o i a c c a e f o l i u m  
P o t e n t  i l i a  g 1a n d u losa 
P o t e n t i 1 1 a sp.
Ranunculus sp.
Senec io  t  r  i a n g u l a r i s  
X e r o p h y 11um te n a x  
Woods ia  s c o p u 1 ina
7 1 . 5
5 3 . 5
1 5 .5
0 . 4
1 . 6
0 . 5
T
T
26.1
1 0 .3
2 . 0
0 . 1
T
T
T
8.0
1 .4  
1.8 
0.1 
0.1
0.1
T
1 .3
0 . 7
6 1 . 8
5 7 . 7
4 . 0
0.1
3 4 . 7
0 . 7
T
0 . 7
T
0 . 1
1 . 0
0 . 3
2 . 0
1 .9
2 7 . 9
0.1
7 3 . 7
2 5 . 3
4 2 . 9
5 . 5
T a b l e  32 .  Con t i n ue d
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P 1 a n ts
Summer
Range
(n=6)
P e r c e n t  Volume
Trans î t i o n a l  
Range 
( n - 2 )
W i n t e r  
Range 
(n -1  )
Sh rubs
Un i d e n t  i f i e d
A cer  g 1abrum
Amelanch i e r  a l n i  f o l i  a
Ledum g 1andulosum
P h y 11odoce e m p e t r i  f o r m is
Ri bes sp.
Rosa sp .
Rubus i daeus 
S a l i X  sp.
S p I r e a  dens i f o l i  a 
V a c c in iu m  membranaceum 
Vacci  n i um s c o p a r i  um
Coni f e r s
Ab i es 1 as io c a r p a  
P i nus a 1b I  c a u l i  s
P i nus ponderosa  
Pseudotsuga  menzi es i i
I n s e c t  l a r v a e
M o u n ta in  g o a t  h a i r
2 . 3 3 . 3
0 .  1 0 . 7
0 .  1
2 . 2
0 . 3
I
0 . 3 0 . 4
T
T
T
1 .0
0 .  1
0 . 2
0 .  1 0 . 3
T
T
0 . 3
T
T
1 2 . 3
2 .6
9 . 7
T
1 4 .0
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t r a n s i t i o n a l  range sam ples .  R id e o u t  (1 9 7 4 )  r e p o r t e d  goats  in  G l a c i e r  
N a t i o n a l  P a rk  and t h e  S a p p h i r e  Mounta ins  consumed le a v e s  o f  b e a rg ra s s  
d u r in g  June .  Casebeer  e t  a l .  (1 9 5 0 )  found t h a t  goats  in  th e  Red B u t t e  
a r e a  consumed 85 p e r c e n t  o f  the  a v a i l a b l e  b e a rg ra s s  on w i n t e r  range .
T h is  s p e c ie s  was uncommon on w i n t e r  ranges in the  B i t t e r r o o t  M o u n ta in s .  
Deciduous browse was m in im a l  in  a l l  rumen sam ples .  L i t t l e  use o f  
c o n i f e r s  o c c u r r e d  on summer and t r a n s i t i o n a l  ranges bu t  n e e d le s  and 
stem t i p s  f rom D o u g l a s - f î r  and ponderosa  p in e  composed 1 2 .3  p e r c e n t  o f  
th e  w i n t e r  sam ple .  I o b s e rv e d  f r e q u e n t  brow sing  o f  th e s e  c o n i f e r s  on 
w i n t e r  ranges d u r in g  a l l  3 w i n t e r s .  Goats most o f t e n  consumed le a d e r s  
f rom  l a r g e  dbh D o u g l a s - f i r s  and some o f  thos e  t r e e s  grow ing  on o r  
a d j a c e n t  t o  " ke y  a r e a s "  w e re  h i g h - l i n e d .  O c c a s i o n a l l y ,  g o a ts  consumed 
e n t i r e  b r a n c h e s ,  up t o  18 inches (46 cm) lo n g ,  o f  D o u g l a s - f i r  and 
ponderosa p i n e ,  wh ich  w e re  blown to  t h e  g round .  C asebeer  e t  a l . (1 9 5 0 )
s t a t e d  t h a t  f o l i a g e  and tw ig s  o f  f a l l e n  e v e r g r e e n  t r e e s  were  p r e f e r r e d  
by g o a ts  d e s p i t e  th e  p re s e n c e  o f  s t a n d in g  t r e e s .  Saunders ( 1 9 5 5 ) ,  
Brandborg  ( 1 9 5 5 ) ,  G e i s t  ( 1 9 7 1 )  and Chadwick (1 9 7 3 )  o b served  c o n s i d e r a b l e  
use o f  c o n i f e r s  in  w i n t e r .
Guard h a i r  and u n d e r f u r  o f  m oun ta in  g o a ts  c o n s t i t u t e d  14 p e r c e n t  
o f  th e  w i n t e r  range rumen sample .  Goat h a i r  has no t  p r e v i o u s l y  been 
r e p o r t e d  in  rumen c o n t e n t s .  Goats may in g e s t  some h a i r  w h i l e  shedding  
as the y  o c c a s i o n a l l y  n i b b l e  a t  m o l t i n g  s i t e s .  I r r i t a t i o n s  caused by 
i n s e c t s  and p r o b a b ly  t i c k s  a l s o  e l i c t e d  n i b b l i n g  and l i c k i n g  o f  p e la g e  
d u r i n g  s p r i n g  and summer. Dr .  B. W. O 'G ara  ( p e r s .  comm.) f e l t  t h a t  
e l k  h a i r ,  sometimes found in  rumens o f  t h a t  s p e c ie s  d u r in g  s p r i n g .
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was I n g e s t e d  w h i l e  grooming o r  r e l i e v i n g  i r r i t a t i o n  f rom t i c k s .
I s u s p e c t  g o a ts  i n c i d e n t a l l y  in g e s t  o n ly  sm al l  q u a n t i t i e s  o f  h a i r  
d u r i n g  c o m fo r t  a c t i v i t i e s .  T h re e  s e p a r a t e  i n c i d e n t s  i n d i c a t e d  t h a t  
m oun ta in  g o a ts  p u r p o s e ly  consume h a i r  e i t h e r  from them selves  o r  o t h e r  
g o a t s .  An AF, o b s e rv e d  on 16 J u ly  1974 in  Big C reek  Canyon, chewed 
an 8 inch (20  cm) square  chunk o f  h a i r  from her  unshed l e f t  b u t t o c k  
and s w a l lo w e d  i t .  On 6 A p r i l  1975» a K chewed and in g e s te d  h a i r  from  
t h e  f l a n k  and b u t to c k s  o f  a s m a l l e r ,  bedded K. When the  bedded K 
r o s e ,  t h e  l a r g e r  K b u t t e d  him in  th e  rump. A f t e r  th e  two j o s t l e d  
head to  rump f o r  s e v e r a l  seconds ,  th e  l a r g e r  K a g a in  b i t  and a t e  h a i r  
from t h e  s m a l l e r  K, t h i s  t im e  from i t s  d o r s a l  r i d g e .  F o l lo w in g  an 
exchange o f  b u t t s ,  th e  sm al l  K f l e d  a lo n g  th e  le d g e .  The l a r g e  K 
moved to  th e  s m a l l e r ' s  b e d s i t e ,  pawed, and bedded t h e r e .  The sm al l  K 
r e t u r n e d  1 .5  m in u te s  l a t e r  and bedded a l s o ,  but  a t  a spo t  p r o v i d i n g  a 
p o o r e r  v ie w .  On 5 June 1975» 1 w a tched  an AF e a t  h a i r  from a 2F.
Both w e re  bedded,  then  t h e  AF r o s e ,  w a lk e d  o v e r  to  th e  2 F ,  and p u l l e d  
and s w a l lo w e d  h a i r  from h e r  m o l t i n g  l e f t  s h o u ld e r  f o r  18 m in u te s .  The 
2F a ppe a red  uneasy a t  f i r s t  but  remained bedded. The AF rebedded a t  
h e r  f o r m e r  b e d s i t e .
In  t h e  l a t t e r  two i n c i d e n t s ,  an a p p a r e n t l y  dominant  animal  
consumed h a i r  f rom  a n o t h e r  g o a t  w i t h o u t  r e q u i t e .  T h is  suggests  t h a t  
p i lo p h a g y  may ho ld  some b e h a v i o r a l  s i g n i f i c a n c e  -  perhaps as a 
r i t u a l i s t i c  d i s p l a y  o f  s o c i a l  r a n k .  In  a l l  t h r e e  c a s e s ,  n o t  o n ly  was 
h a i r  i n t e n t i o n a l l y  e a te n  bu t  c o n s i d e r a b l e  amounts w ere  consumed. H a i r  
is  p r i m a r i l y  composed o f  s c h l e r o p r o t e i n .  S in ce  t h i s  is a h i g h l y
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i n d i g e s t i b l e  compound, i t  is u n l i k e l y  t h a t  m ounta in  go a ts  c o u ld  
r e c l a i m  s i g n i f i c a n t  amounts to  s a t i s f y  p h y s i o l o g i c a l  needs (B. W. O 'G ara  
p e r s .  comm.) .  T h e re  a r e  no o t h e r  r e p o r t s  o f  p i lo p h a g y  in  m ounta in  
g o a t s ,  and i t s  e x a c t  f u n c t i o n  in  the  B i t t e r r o o t s  remains u n d e te rm in e d .
Casebeer  e t  a l .  (1 9 5 0 )  r e p o r t e d  t h a t  a rumen sample from a g o a t  
sh o t  on 1 7  O c to b e r  1934 in  Sweeney C reek  o f  th e  B i t t e r r o o t  Range 
c o n t a in e d  63 p e r c e n t  sedge ( Carex s p . ) ,  13*7  p e r c e n t  w h e a tg ra s s  
(Ag ropy ron s p . ) ,  and 2 - 6  p e r c e n t  each o f  e v e r g r e e n  c e a n o t h u s , c r e e p in g  
h o i l y g r a p e  ( B e r b e r i s  r e p e n s ) , rose  ( Rosa s p . ) ,  and Idaho fe s c u e  ( Fes tu c a  
i d a h o e n s I s ) .  He a l s o  l i s t e d  p e r c e n t  c o m p o s i t io n  o f  rumen c o n t e n t s  from  
two w i n t e i — k i l l e d  g o a ts  found in  C h a f f i n  Canyon o f  th e  B i t t e r r o o t s .  One 
c o n t a in e d  50 p e r c e n t  each g ra s s e s  and m ounta in  mahogany; th e  o t h e r  
c o n ta in e d  8 0  p e r c e n t  m oun ta in  mahogany, 10 p e r c e n t  c r e e p i n g  h o l l y g r a p e ,  
and 10 p e r c e n t  g r a s s e s .  I d id  n o t  f i n d  m ounta in  mahogany on w i n t e r  
ranges in  the  s tu d y  a r e a .
Anderson ( 1 9 4 0 ) ,  Casebeer  e t  a l . ( 1 9 5 0 ) ,  Saunders ( 1 9 5 5 ) ,  Hibbs  
e t  a l .  ( I 9 &9 ) ,  Brandborg ( 1 9 5 5 ) ,  and Chadwick (1 9 7 3 )  a l l  found g ra s se s  
and sedges com prised  t h e  b u l k  o f  w i n t e r  d i e t s  o f  m ounta in  g o a t s .
Brandborg ( 1 9 5 5 ) ,  Peck ( 1 9 7 2 ) ,  and Kuck (1 9 73 b )  r e p o r t e d  heavy use o f  
browse in  w i n t e r ,  p a r t i c u l a r l y  m ounta in  mahogany. T h is  s p e c ie s  acco u n te d  
f o r  4 2 ,  7 1 , and 54 p e r c e n t ,  r e s p e c t i v e l y ,  o f  th e  w i n t e r  d i e t  in  a re a s  
i n v e s t i g a t e d  d u r in g  thos e  s t u d i e s .  Kuck (1973b)  a l s o  found 54 p e r c e n t  
use o f  m o u n ta in  mahogany d u r in g  s p r in g  (M a rc h -M a y ) .
W i n t e r  range i n v e s t i g a t i o n s . O b s e r v a t io n s  o f  f e e d in g  mounta in  
g o a ts  and r e c o n n a is s a n c e  o f  w i n t e r  ranges from January  to  June 1 9 7 3 -1 9 7 5 ,
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produced  th e  f o l l o w i n g  u n q u a n t i f i e d  e v a l u a t i o n  o f  w i n t e r  food  h a b i t s .  
B luebunch w h e a t g r a s s ,  o t h e r  g ra s se s  ( K o e l e r i a  c r i s t a t a , Bromus 
marg i n a t u s , and Poa s p p . ) ,  and e l k  sedge ( Carex g e y e r i ) com prised th e  
b u l k  o f  th e  w i n t e r  d i e t .  These s p e c ie s  were  l o c a l l y  e a te n  to  w i t h i n  
1 in c h  ( 2 , 5  cm) o f  t h e  ground on s n o w - f r e e  ledges d u r in g  w i n t e r s  1974 
and 1 9 7 5 . Forbs w e re  a r e l a t i v e l y  u n im p o r ta n t  f o r a g e  c la s s  in  w i n t e r .  
E v e rg re e n  f o r b s  r e c e iv e d  more use than cured s p e c ie s .  Forbs e a te n  by 
g o a t s ,  in  d e scen d in g  o r d e r  o f  e s t im a t e d  consum pt ion ,  i n c l u d e :  c r e e p in g  
h o l l y g r a p e ,  a s p i d o t  is (A s p i d o t i s  densa ) , penstemons ( Penstemon s p p . ) ,  
a lu m r o o t  ( Heuchera  c y l i n d r i c a ) , g la n d  c i n q u e f o i l  ( P o te n t  i l  l a  g l a n d u l o s a ) , 
y a r r o w  ( A c h i l l e a  m i l l e f o l i u m ) ,  s to n e c r o p  ( Sedum s t e n o p e t a l u m ) , Douglas  
knotweed ( Polygonum douglas  i i ) , cudweed sagewort  (Artemes ia  1u d o v i c i a n a ) , 
chickw eed  ( C e r as t  i um a r v e n s e ) , s u lp h u r  buckwheat  ( Eriogonum umbel la tu m ) ,  
p u ssytoes  ( A n te n n a r i  a s p p . ) ,  d w a r f  m oun ta in  f l e a b a n e  ( Er i geron  
caesp i t o s u s ) , and s t i c k s e e d  ( H a c k e l l a  c i n e r e a ) .  As ephemeral  fo r b s  and 
new g row th  on p e r e n n i a l s  appeared  in  May and June ,  a g r e a t e r  d i v e r s i t y
and volume o f  fo r b s  were  consumed by g o a t s .  Chadwick (1 9 7 3 )  l i s t e d  4
s p e c ie s  o f  fo r b s  ta k e n  by g o a ts  from f e e d in g  s i t e s  d u r in g  A p r i l ,  27
s p e c ie s  in  May, and 54 in  June.
R e s u l t s  o f  f o r a g e  biomass measurements on the  Fred B urr  w i n t e r  
range a r e  p r e s e n te d  in  T a b le s  33 and 34. These measurements in c lu d e d  
o n l y  herbaceous s p e c i e s ,  e x c l u s i v e  o f  l i c h e n s ;  mosses and s e l a g î n e l l a  
( S e la g  i n e l 1 a w a l 1 ace i and densa) were  s im p ly  reco rd ed  as p r e s e n t  o r  
a b s e n t  f rom each sample p l o t .  The sam p l in g  p e r i o d  (14  November to  
10 December 1974) c o in c i d e d  w i t h  the  a r r i v a l  o f  go ats  on w i n t e r  range .
Table 33* Produ ct iv i ty  of  important herbaceous forage plants o f  mountain goats measured on 137 ranked-set
plots during la te  f a l l  1974 on Fred Burr w in te r  range.
Green Weight (g ) Oven-■Dry Weight (g)
Max. Ibs /a Ibs /a
Species Frequency P lo t To ta l Mean (kg/ha) Total Mean (kg/ha)
Agropyron spicatum 0.78 162 2,788 20.4 204 (228) 1,930 14.1 141 (158)
Bromus marginatus 0.42 56 733 5.4 54 ( 60) 384 2.8 28 ( 31)
Koe le r ia  c r i s t a t a 0.53 50 554 4.0 40 ( 45) 322 2.3 23 ( 26)
Poa spp. 0.20 11 65 0.5 5 ( 6) 42 0.3 3 ( 3)
Other grasses 0.11 61 121 0.9 9 ( 10) 63 0.5 5 ( 6)
Carex geyeri 0.50 208 1,847 13.5 135 (151) 975 7.1 71 ( 80)
Carex las iocarpa 0.06 77 170 1.2 12 ( 13) 101 0.7 7 ( 8)
Antennaria spp. 0.05 18 69 0.5 5 ( 6) 52 0.4 4 ( 4)
Arenar ia  conges ta 0.23 17 34 0.2 2 ( 2) 26 0.2 2 ( 2)
A sp ido t is  densa 0.14 126 402 2.9 29 ( 32) 162 1.2 12 ( 13)
Heuchera c y l i n d r i c a 0.04 16 39 0.3 3 ( 3) 28 0.2 2 ( 2)
Penstemon spp. 0.03 5 11 0.1 1 ( 1) 8 0.1 1 ( 1)
Polygonum douglas i i 0.29 19 103 0.8 8 ( 9) 82 0.6 6 ( 7)
Berberis  repens 0.15 24 198 1.9 19 ( 21) 94 0.7 7 ( 8)
TOTAL 7,134 52.6 526 (589) 4,269 31.2 312 (349)
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Table 34. P ro d u ct iv i ty  o f  add i t iona l  herbaceous forage, not l i s te d  in Table 33, measured on 137 ranked-set
plots  during la te  f a l l  1974 on Fred Burr w in te r  range.
Species Frequency
Tota l
Occurrence
Occurrence by 
Trace 1 2
Class®
3 4 5
Mean Green 
wt (g ) / I 3 7  
Sample Plots
Green Weight 
Ibs /a  
(kg/ha)
A c h i1 lea m i l l e fo l iu m .39 53 5 25 16 5 2 2.7 27 30)
Artemesla 1udovici ana .09 12 - 2 3 5 2 - 1.4 14 16)
Epilobium spp. .09 13 5 8 - - - 0.2 2 2)
Eriogonum umbel latum .23 31 1 12 8 5 4 1 3.0 30 6)
Lepto taenia m u l t i f i d a .26 36 5 16 10 4 - 1 1.9 19 21)
Potent i l i a  glandulosa .18 24 1 11 8 4 - - 1.2 12 13)
Sedum stenopetalum .36 49 11 21 11 6 - - 1.9 19 21)
S1lene douglas i i .05 7 3 3 1 - - - 0.1 I 1)
Sol idago missour iens is .09 13 1 4 1 4 3 - 1.5 15 17)
Other evergreen forbs .07 9 3 5 1 - - - 0.2 2 2)
Other non-evergreen forbs .44 60 9 30 9 11 1 - 2.9 29 32)
Mosses .55 76 - - - - - -
S e la g in e l la  spp. .53 72 - - - - - -
Average^ .20 2 8 4.0 12.5 6.2 4.0 1. 1 0.2
Average Green Weight
1 bs/a 0.1 3 .0 4.0 5.8 3.3 0.9 17.1 171
(kg/ha) (T) ( 3 . 4 ) ( 4 . 5 ) ( 6 . 5 ) ( 3 . 7 ) ( I . O ) (19.2) (192)
^Classes: T ra ce < 0 .5 g ;  1 = l - 5 g ;  2 = 6- lOg;  3 = l l - 2 5 g ;  4 = 26-50g; 5 = 51 -75g.
^Exc lus ive  o f  mosses and S e lag ine l la  spp.
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A l l  g r a s s e s ,  two s e dges ,  and n in e  fo r b s  c o n t r i b u t e d  526 p o u n d s /a c re  
( 5 8 9  k g / h a )  t o  t h e  t o t a l  herbaceous biomass. The re m a in in g  f o r b  s p e c ie s  
added a n o t h e r  171 p o u n d s /a c r e  (192  k g /h a )  f o r  a t o t a l  o f  697 p o u n d s /a c re  
( 7 8 1  k g / h a ) .  B luebunch w h ea tg ra s s  and e l k  sedge p r o v id e d  4 8 . 6  p e r c e n t  
o f  herbaceo us  b iom ass.  S u lp h u r  buckw heat ,  a s p i d o t i s ,  and y a r r o w  were  
th e  most p l e n t i f u l  f o r b s .  C l i f f s  w i t h  p ro m in en t  ledges  and p a r k la n d  
c o l l u v i a l  s l o p e s ,  on w h ich  6 O - 8 O p e r c e n t  o f  a l l  g o a t  s i g h t i n g s  o c c u r r e d  
in  t h e  s tudy  a r e a  from November 1974 t o  A p r i l  1975 (T a b le  2 8 ) ,  
c h a r a c t e r i z e d  th e  t e r r a i n  o f  th e  sample a r e a  ( F i g .  6 ) .  Conceding th e  
l i m i t a t i o n s  o f  sam p l in g  f o r a g e  p r o d u c t i v i t y  in  mounta inous t e r r a i n ,
6 9 7  p o u n d s /a c r e  (781 k g /h a )  p r o b a b ly  is  a r e p r e s e n t a t i v e  measurement o f  
p r o d u c t io n  on t h e s e  two t e r r a i n  ty p e s  in Fred B u r r  Canyon. However,  
t h i s  f i g u r e  c e r t a i n l y  o v e r e s t i m a t e s  herbaceous biomass th ro u g h o u t  w i n t e r  
range s in c e  o t h e r  t e r r a i n  types  were  le s s  p r o d u c t i v e .  Chadwick (1 9 7 3 )  
measured herbaceous p r o d u c t i v i t y  on p r im a r y  w i n t e r  range in  L i t t l e  
C reek d r a i n a g e  o f  th e  Swan Range. T h a t  range was lo c a t e d  on a w indswept  
r i d g e t o p  and s u p p o r te d  377 p o u n d s /a c r e  (422  k g /h a )  o f  fo r a g e  ( a i r - d r y  
w e i g h t )  d u r i n g  f a l l .
I f r e q u e n t l y  o b se rv ed  go ats  n i b b l i n g  f o l l o s e  ( Umb Î 1 i c a r i  a s p p . )  
and f r u t i c o s e  ( C la d o n ia  s p p . )  l i c h e n s  from rock  d u r in g  w i n t e r  and 
s p r i n g .  S e l a g i n e l l a  and mosses were  a l s o  s t r i p p e d  from r o c k .  Goats  
seemed t o  p r e f e r  l i c h e n s  and mosses when m o is te n e d  by r a i n  o r  m e l t  
w a t e r .  They s p e n t  c o n s i d e r a b l e  t im e  removing l i c h e n s  from th e  u n d e r s id e  
o f  ro c k  ledges  where  m o i s t u r e  was r e t a i n e d  by th e  p l a n t s .  Chadwick (1 9 7 3 )  
found 1 3 . 8  p e r c e n t  use o f  l i c h e n s ,  mosses, and f e r n s  in th e  Swan Range,
159
and Brandborg (1 9 5 5 )  reco rd ed  go a ts  spending  24 p e r c e n t  o f  t h e i r  
f e e d i n g  t im e  e a t i n g  f o l l o s e  l i c h e n s .
Browse p r o b a b ly  c o n t r i b u t e d  20 to  30 p e r c e n t  to  th e  d i e t a r y  
i n t a k e  o f  m ounta in  g o a ts  in  Fred B urr  Canyon d u r in g  w i n t e r  and e a r l y  
s p r i n g .  Browse became p a r t i c u l a r l y  p o p u la r  d u r in g  p e r io d s  o f  deep o r  
c r u s t e d  snow. A l th o u g h  th e  rumen c o n t e n ts  c o l l e c t e d  on w i n t e r  range  
i n d i c a t e d  c o n i f e r s  as f a v o r i t e  browse p l a n t s ,  my o b s e r v a t i o n s  r e v e a le d  
th e y  w e re  le s s  im p o r t a n t  than dec iduous and e v e r g r e e n  s h ru b s .  A t  l e a s t  
22 s p e c ie s  o f  t a l l  shrubs grow on th e  Fred B u rr  w i n t e r  range;  o n ly  
e i g h t  o f  th o s e  r e c e i v e d  s i g n i f i c a n t  use by m ounta in  g o a t s .  D ur ing  
May 1975» I c l a s s i f i e d  l e a d e r  u t i l i z a t i o n  o f  some 5 ,4 0 0  i n d i v i d u a l  p l a n t s  
o f  th o s e  e i g h t  s p e c ie s  ( T a b l e  35) on f i v e  “ key a r e a s "  o f  th e  Fred B u r r  
w i n t e r  range ( F i g .  2 7 ) .  S in c e  s e v e r a l  mule  d e e r  ( p r o b a b ly  le s s  than  
s i x )  w e re  t h e  o n l y  o t h e r  l a r g e  h e r b i v o r e  wh ich  o c c u p ie d  th e  w i n t e r  
r a n g e ,  d i f f e r e n t i a l  shrub use was i n t e r p r e t e d  as s p e c ie s  p r e f e r e n c e  by 
m ounta in  g o a t s .  Two s p e c ie s  o f  c u r r a n t ,  Ribes cereum and v i  s c o s Is s  imum, 
were  c l a s s i f i e d  t o g e t h e r  as RIbes s p p . ,  and comprised 4 7 .1  p e r c e n t  o f  a l l  
shrubs c l a s s i f i e d .  S e r v i c e b e r r y  (A m e la n c h ie r  a l n i f o l i a ) was th e  most 
h e a v i l y  used s p e c ie s  th ro u g h o u t  f i v e  sample a rea s  w i t h  6 9  p e r c e n t  o f  
p l a n t s  h e a v i l y  hedged, f o l l o w e d  by m ounta in  maple ( A cer  g lab ru m ) , 
e v e r g r e e n  c e a n o th u s ,  and c h o k e c h e r ry  ( Prunus v i r g i n i a n a ) .  Some marked
d i f f e r e n c e s  p r e v a i l e d  from e a s t  (sample  a r e a  A) to  west  (sample  a r e a  E)
on th e  w i n t e r  ra n g e .  1) More p l a n t s ,  36 p e r c e n t ,  o f  a l l  e i g h t  s p e c ie s
f e l l  i n t o  t h e  h e a v i l y  used c la s s  on e a s t e r n  sample a re a s  (A , B, and C)
compared w i t h  w e s te r n  a re a s  ( 1 8 . 3  p e r c e n t ) .  The p r o p o r t i o n a t e l y  g r e a t e r
lass i f i c a t i o n  o f  e igh t  shrub species from f i v e  "key areas" on the Fred Burr w in te r  range according to  past use.
za t io n
ss
Amelanchi er 
a l n i f o l i a  
No. %
Prunus 
vi rg in iana 
No. %
Ceanothus 
ve lu t inus  
No. %
Acer 
glabrum 
No. %
Ribes 
spp. 
No. %
Sal iX 
spp. 
No. %
Holodi sous 
d is c o lo r  
No. %
Ph i 1adelphus 
l e w is i i  
No. %
Total
No.
Mean
%
48 6 28 19 31 7 4 12 1145 50 1 14 35 57 356 56 1654 37.4
um 140 19 50 35 90 19 9 27 553 24 12 24 15 24 136 21 1005 22.7
544 72 58 40 269 57 19 58 532 23 28 55 12 19 131 21 1593 36.0
dent 23 3 9 6 69 15 1 3 54 2 4 8 - - 10 2 170 3.8
AL 755 17.1 145 3.3 459 10.4 33 0.7 2284 51.7 51 1.2 62 1.4 633 14.3 4422 81 .7*
26 32 25 29 90 46 5 29 151 57 88 55 76 66 39 58 500 50.4
um 18 22 29 34 49 25 7 41 73 27 38 24 28 24 17 25 259 26.)
37 45 27 32 38 19 5 29 32 12 26 16 8 7 8 12 181 18.3
dent 1 1 4 5 20 10 - - 11 4 9 6 4 3 3 5 52 5.2
AL 82 8.2 85 8.6 197 19.9 17 1.7 267 26.9 161 16.2 116 11.7 67 6.8 992 18. 3^
74 9 53 23 121 18 9 18 1296 51 95 45 111 62 395 56 2154 39.8
um 158 19 79 34 139 21 16 32 626 24 50 24 43 24 153 22 1264 23.3
581 69 85 37 307 47 24 48 564 22 54 25 20 11 139 20 1774 32.8
dent 24 3 13 6 89 14 1 2 65 3 13 6 k 2 13 2 222 4.1
AL 837 15.5 230 4.2 656 12.1 50 0.9 2551 47.1 212 3.9 178 3.3 700 12.9 5414 100.0
'or tancef  10.7 1.6 5 . 7 0. 4 101.4 0. 9 0.4 2.6
a l l  p lants  c l a s s i f i e d  from sample areas A,B, and C. 
a l l  p lants  c la s s i f i e d  from sample areas D and E. 
w i l y  browsed X percent abundance/100.
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F i g .  2 7 . Locat ions  o f  f i v e  "key a r e a s "  on the  Fred B u rr  w i n t e r  
range (A -  E) on which numbers o f  e i g h t  browse s p e c ie s  
were c l a s s i f i e d  acco rd in g  to  p as t  use by m ounta in  goats
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number o f  g o a ts  o b s e r v e d ,  d u r in g  c e n s u s e s ,  on the e a s t e r n  2 m i le s  
( 3 - 2  km) o f  w i n t e r  range p r o b a b ly  accounts  f o r  t h i s  d i s p a r i t y .
2)  S e r v i c e b e r r y ,  c u r r a n t s ,  and mock orange  ( P h i 1a d e 1phus l e w i s i i ) were  
r e l a t i v e l y  t w i c e  as abundant  on the  d r i e r  and lo w e r  e a s t e r n  sample  
a r e a s ,  as on t h e  w e s te r n  a r e a s .
A l th o u g h  le s s  abundant  than  s e r v i c e b e r r y  o r  c u r r a n t s ,  e v e r g r e e n  
ceanothus  p l a n t s  p r o v i d e  abundant  w i n t e r  f o r a g e  s i n c e  they  remain  
g r e e n .  O v e r w i n t e r  l e a d e r  use o f  185 e v e r g r e e n  ceanothus p l a n t s ,  tagged  
t h e  p r e v io u s  f a l l  and examined d u r i n g  May 1 9 7 5 ,  p r o v id e d  i n f o r m a t i o n  on 
annual  consum ption o f  t h i s  p l a n t  by m ounta in  g o a t s .  Of 7 , 5 2 0  re co rd ed  
l e a d e r s ,  6 - 6  p e r c e n t  were  browsed and 1 . 7  p e r c e n t  w e re  w i n t e r - k i l l e d .
The tagged  shrubs grew on a v a r i e t y  o f  t e r r a i n  types  and exposures  a t  
e l e v a t i o n s  commonly f r e q u e n t e d  by goats  on t h a t  p o r t i o n  o f  t h e  Fred B urr  
w i n t e r  range ( F i g .  6 ) .  Many p l a n t s  w ere  s t i l l  snow covered  when checked  
on 14 May. T a b l e  35 i l l u s t r a t e s  t h a t  t h i s  s p e c ie s  was hedged f a r  more  
on t h e  e a s t e r n  browse s a m p l in g  a r e a s .  Deep snow reduces the  a v a i l a b i l i t y  
o f  t h i s  browse s p e c ie s  on w e s te r n  p o r t i o n s  o f  w i n t e r  ranges in  th e  
B i t t e r r o o t  canyons more d r a s t i c a l l y  th a n  th e  o t h e r  seven shrubs because  
o f :  1) i t s  p r o s t r a t e  g row th  form ;  and 2)  i t s  s c a r c i t y  on s t e e p ,  w indswept  
m i c r o s i t e s .
The im p o r ta n c e  o f  each p l a n t  s p e c ie s  to  m oun ta in  go ats  depends upon 
a v a i l a b i l i t y  ( o r  q u a n t i t y ) ,  p a l a t a b i 1 i t y , and n u t r i t i v e  v a l u e .  For  
s h r u b s ,  m u l t i p l y i n g  t h e  p e r c e n ta g e  o f  h e a v i l y  hedged p l a n t s  by th e  
r e l a t i v e  abundance o f  a s p e c ie s  f u r n i s h e s  a number by wh ich  s p e c ie s  
im p o r ta n c e  can be ranked on th e  c r i t e r i a  o f  a v a i l a b i l i t y  and p a l a t a b i 1 i t y .
1 6 3
T a b l e  35 i l l u s t r a t e s  t h a t  s e r v i c e b e r r y ,  c u r r a n t s ,  and e v e r g r e e n  
ceanothus  w e re  most im p o r ta n t  on w i n t e r  range .  Isdah l  (1 9 7 6 )  a n a ly z e d  
c r u d e  p r o t e i n  c o n t e n t  o f  15 p l a n t  s p e c ie s  growing on the Fred B u rr  
w i n t e r  ra n g e .  S u l l i v a n  (1 9 62 )  s t a t e s  t h a t  h igh crude  p r o t e i n  c o n te n t  
is g e n e r a l l y  i n d i c a t i v e  o f  h igh  p l a n t  n u t r i t i o n a l  q u a l i t y .  D i e t z  (1 9 6 5 )  
re g a rd e d  p r o t e i n  as e s s e n t i a l  f o r  body m a in te n a n c e ,  g r o w t h ,  r e p r o d u c t i o n ,  
l a c t a t i o n ,  and e f f e c t i v e  d i g e s t i o n  and m e ta b o l is m  o f  c a rb o h y d r a te s  and 
f a t s  in  t h e  rumen. Cowan (1 9 70 )  s t a t e d  t h a t  h igh  p r o t e i n  f o r a g e s  were  
u s u a l l y  s u c c u l e n t  and p a l a t a b l e  and t h e i r  n o n - p r o t e i n  ( c a r b o h y d r a t e s )  
c o n s t i t u e n t s  were  h i g h l y  d i g e s t i b l e .  The more p r o t e i n ,  th e  h e a l t h i e r  
is  t h e  rumen m i c r o b i a l  p o p u l a t i o n  and g r e a t e r  i t s  c a p a c i t y  to  d i g e s t  
more f i b r o u s  fo o d s .  D i e t z  ( 1 9 6 5 )  and Cook and H a r r i s  ( 1 9 5 0 )  observed  
t h a t  w i t h  a d v a n c in g  m a t u r i t y :  1) p r o t e i n  and m in e r a l  c o n t e n t  o f  p l a n t s  
d e c r e a s e d ;  and 2)  c rude  f a t ,  f i b e r ,  and n i t r o g e n - f r e e  e x t r a c t  in c r e a s e d .  
T h e r e f o r e ,  a d e q u a te  p r o t e i n  l e v e l s  became p a r t i c u l a r l y  im p o r ta n t  on 
g o a t  w i n t e r  ranges where  th e  f i n a l  s ta g e s  o f  p l a n t  p h o n o lo g ic a l  
m a t u r i t y  w e re  re ac he d .
The N a t i o n a l  Academy o f  S c i e n c e s - N a t i o n a l  Research C ounc i l  
(Anon. 1957) recommended 7 t o  11 p e r c e n t  p r o t e i n  in th e  d i e t  o f  do m e s t ic
s he e p .  D i e t z  (1 9 6 5 )  gave 6 to  7 p e r c e n t  p r o t e i n  as th e  m in im al  l e v e l
f o r  w i n t e r  m a in te n a n c e  in d e e r .  I s d a h l ' s  (1 9 7 6 )  a n a ly s e s  showed an 
o v e r a l l  p r o t e i n  l e v e l  o f  7 . 4  p e r c e n t  in c u r r e n t  annual growth o f  w i n t e r  
f o r a g e  d u r in g  March ( T a b l e  3 6 ) .  Four o f  th e  f i v e  s p e c ie s  e x h i b i t i n g  th e
h i g h e s t  p r o t e i n  l e v e l s  remained g re e n  in  w i n t e r .  P r o t e i n  l e v e l s  exceeded
7 p e r c e n t  in  o n l y  t h r e e  o f  n in e  browse s p e c i e s .  Bluebunch w h e a t g r a s s .
1 6 4
T a b l e  3 6 . P r o t e i n  c o n t e n t  o f  w i n t e r  f o r a g e  p l a n t s  
M ontana ,  R a t t l e s n a k e  d r a i n a g e ,  Montana,  
w a t e r s h e d ,  B r i t i s h  Columbia .
in  Fred B u r r  Canyon,  
and th e  Anshola
Study Spec i es
Col 1e c t  i on 
Date
P e r c e n t
P r o t e i n
Is d a h l  ( 1 9 7 6 ) A s p i d o t i s  densa March 1975 1 2 .2
1 1 B e r b e r is  repens M 1 0 . 3
1 1 Prunus v i r g i n i a n a 11 1 0 .0
1 1 4 Mosses 11 9 . 6
1 1 Ceanothus v e l u t i n u s 11 9 . 2
1 1 2 Lichens I I 8 . 3
1 1 Ribes spp. 1 1 8 .1
1 1 S a l i x  spp. 11 6 . 7
1 1 Carex  g e y e r i 1 1 6 . 3
1 1 A cer  g labrum 1 1 6 .1
1 1 A m e la n c h ie r  a l n i f o l i a 11 6 . 0
1 1 Pseudotsuga m e n z i e s i i 11 6 . 0
1 1 P h i l a d e l p h u s  l e w i s i i 11 5 . 6
1 1 H o lo d is c u s  d i s c o l o r 1 1 4 . 3
1 1 Agropyron s p ic a tu m 11 2 . 5
1 1 Average^ 8 . 3 Average^ 7 *4
Knoche B e r b e r is  repens  
Prunus v i r g i n i a n a
March 1 9 6 8 9 . 3
t ( F e b ru a ry  1 9 6 8 8 . 2
11 Ceanothus v e l u t i n u s 1 1 8 . 9
11 A m e la n c h ie r  a l n i f o l i a 1 1 5 . 8
1 1 Pseudotsuga m e n z i e s i i November I 9 6 8 6 . 4
11
Demarch i Agrypopyron s p ic a tu m
A ve ra ge  7 - 7  
March 1 9 6 8  2 . 8
from Is d a h l  ( 1 9 7 6 )
^A verag e  p e r c e n t  p r o t e i n  o f  the  same f i v e  s p e c ie s  a n a ly z e d  by Knoche
( 1968)
bA verage  p e r c e n t  p r o t e i n  f o r  a l l  s p e c i e s .
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t h e  o n l y  cured  p l a n t  sam pled ,  ranked l a s t  in p r o t e i n  c o n t e n t .  Knoche 
( 1 9 6 8 ) s t u d i e d  range e c o lo g y  o f  th e  h i g h l y  p r o d u c t i v e  R a t t l e s n a k e  
mule  d e e r  herd  n o r t h  o f  M i s s o u l a ,  Montana,  and found c rude  p r o t e i n  
l e v e l s  in  range p l a n t s  lo w est  d u r in g  w i n t e r  (January  to  M a r c h ) .  For  
f i v e  p l a n t  s p e c ie s  a n a ly z e d  in both s t u d i e s ,  is d a h l  (1 9 7 6 )  r e p o r t e d  an 
a v e r a g e  p r o t e i n  p e r c e n ta g e  o f  8 . 3  in  Fred B u rr  Canyon compared to  
7 . 7  in the  R a t t l e s n a k e  d r a in a g e  ( T a b l e  3 6 ) .  On th e  b a s is  o f  c rude  f a t  
and p r o t e i n  c o n t e n t ,  Demarchi ( I 9 6 8 ) conc luded  t h a t  b luebunch w h ea tg ra s s  
was th e  most n u t r i t i o u s  g rass  in th e  f a l l  to  s p r in g  d i e t  o f  th e  Anshola  
b ig h o r n  sheep h e r d .  Crude f a t  p r o v id e s  2 . 2 5  t imes more energy  than  
c a r b o h y d r a te s  and p r o t e i n s  ( D i e t z  1 9 6 5 ) .  D ur ing  w i n t e r ,  Knoche (1 9 6 8 )  
re c o rd e d  th e  h i g h e s t  c o n t e n t  o f  c rude  f a t  and p r o t e i n  in  e v e r g r e e n  
c e a n o th u s .  Crude f a t  l e v e l s  in f o r a g e  p l a n t s  in  th e  B i t t e r r o o t  
M ounta ins  a r e  unknown.
Is d a h l  ( 1 9 7 6 ) c o nc lu ded  t h e  f o l l o w i n g  from h e r  s tu d y :  1) No 
s i g n i f i c a n t  d i f f e r e n c e s  in p r o t e i n  p e r c e n ta g e s  e x i s t e d  between th e  
h i g h ,  m o d e r a te ,  and low shrub c la s s e s  used by g o a t s .  T h is  s u p p o r ts  
D i e t z '  ( 1 9 6 8 ) c o n c lu s io n  t h a t  heavy brow sing  o f  shrubs by b ig  game 
a n im a ls  p r o b a b ly  does not  a f f e c t  t h e i r  n u t r i t i v e  c o n t e n t .  P e r e n n ia l  
brow sing  o f  p l a n t s  on " k e y  a r e a s "  o f  g o a t  w i n t e r  range d id  not reduce  
t h e i r  n u t r i t i o n a l  v a l u e ,  a l th o u g h  i t  appeared  to  a l t e r  growth  form  
and p r o d u c t i v i t y .  2) O n e - y e a r - o l d  l e a d e r  growth o f  e i g h t  shrub s p e c ie s  
and one c o n i f e r  a v e ra g e d  5 - 4  p e r c e n t  p r o t e i n  compared to  6 . 5  p e r c e n t  
f o r  c u r r e n t  annual  g ro w th .  T h is  im p l ie s  t h a t  o l d  growth p r o v id e s  
l e s s  p r o t e i n  p e r  u n i t  w e ig h t  than c u r r e n t  g row th  does. M oun ta in  goats
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o c c a s i o n a l l y  browsed f a r  back i n t o  pa s t  y e a r s '  growth  on shrubs and 
D o u g l a s - f i r .  On 4 A p r i l  1975» an AF approached a 7 f o o t  (2  m) 
s e r v i c e b e r r y  bush wh ich  was s t r i p p e d  o f  r e a c h a b le  l e a d e r s .  She 
mouthed a main s tem, 1 in ch  ( 2 . 5  cm) dbh, b i t i n g  and t w i s t i n g  u n t i l  
i t  f i n a l l y  b r o k e .  Then she commenced to  e a t  a l l  th e  l a t e r a l  branches  
and most o f  t h e  4 f o o t  ( 1 . 2  m) l e n g th  o f  main stem. Such browsing  
t e c h n i q u e s ,  w h i l e  y i e l d i n g  l a r g e  amounts o f  fo o d ,  f i l l  t h e  rumen w i t h  
r e l a t i v e l y  po or  q u a l i t y  v e g e t a t i o n .
Feeding  t e c h n i q u e s . Ground s urveys  o f  w i n t e r  ranges r e v e a le d  
t h a t  l o c a t i o n s  o f  p r im e  f e e d in g  a re a s  depended l a r g e l y  on snow depths  
In  p a r t i c u l a r ,  browse as w e l l  as herbaceous p l a n t s  grow ing n e a r  th e  
edges o r  on windward s id e s  o f  ledges r e c e iv e d  h e a v i e s t  use. Goats  
expended le s s  energy  t o  o b t a i n  food from such s n o w - f r e e  s i t e s .
When f o r a g i n g  on f i b r o u s  g ra s s e s  o r  f o r b s ,  goats  g a t h e r e d  
m o u th fu ls  o f  le a v e s  and culms o r  s tem s ,  then  tugged t h e i r  heads to  
one s i d e  t o  s e v e r  th e  m a t e r i a l .  Goats seve re d  shrub and c o n i f e r  
l e a d e r s  p o s i t i o n e d  a c ro s s  i n c i s i f o r m  t e e t h  w i t h  a q u ic k  j e r k  o f  t h e  
head.  Browsing o f t e n  r e q u i r e d  r e p e a te d  tu g g in g  i f  l e a d e r s  d id  no t  
cross  i n c i s i f o r m  t e e t h .  Goats a l s o  scraped  l i c h e n s  and mosses from  
rocks w i t h  i n c i s o r s ,  a l th o u g h  th e y  sometimes removed them w i t h  t h e i r  
to n g u e s .  Many a d u l t  g o a t s ,  k i l l e d  by h u n t e r s ,  were  m is s in g  one o r  
more f r o n t  t e e t h  and o t h e r s  were  o f t e n  lo o s e .  A 1 2 -y e a i—o l d  fe m a le  
had o n l y  one i n c i s i f o r m  t o o t h ;  and an o l d  AM had none. P a r t i a l  o r  
c o m p le te  lo ss  o f  i n c i s i  forms may reduce f e e d in g  e f f i c i e n c y  by 
consuming more t im e  and energy  d u r in g  g r a z i n g  and browsing and
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I m p a i r i n g  p ro c u re m en t  o f  such high p r o t e i n  p l a n t s  as l i c h e n s  and 
mosses.
R eproduct  ion
Mat i n g . AMs were  observed  34 t im es on t r a n s i t i o n a l  and w i n t e r  
ranges in  Fred B u rr  Canyon between S November and 19 December o f  1973 
and 1974 . Of t h e  34 o b s e r v a t i o n s ,  22 in v o lv e d  A F s , and d u r in g  20 o f  
th e  2 2 ,  AMs a c t i v e l y  c o u r te d  f e m a le s .  Lone males t r a v e l e d  e x t e n s i v e l y  
d u r in g  November and December, presumably  in  s e a rc h  o f  r e c e p t i v e  
f e m a l e s .  One AM a p p a r e n t l y  d id  not  p a r t i c i p a t e  in  the  r u t  in  1974.
T h is  i n d i v i d u a l ,  d i s t i n g u i s h e d  by the  absence o f  s w o l le n  o c c i p i t a l  
g l a n d s ,  was o b se rv ed  from 27 November t o  3 December on t r a n s i t i o n a l  
range w e s t  o f  a l l  o t h e r  g o a t s .  On 8 December, 1 e n c o u n te re d  a s e t  
o f  AM t r a c k s  ( f r o n t  h o of  measurements were  2 . 7 5  x 2 . 5  inches -  7 * 0  x 
6 . 4  cm) wh ich  descended t h e  s o u t h - f a c i n g  canyon w a l l  from the  v i c i n i t y  
w h ere  the  AM l a c k i n g  v i s i b l e  o c c i p i t a l  g lan d s  was r e p e a t e d l y  seen.
I f o l l o w e d  th e  t r a c k s  a c ro ss  Fred B u r r  Creek and 8 OO f e e t  (244  m) up 
t h e  n o r t h - f a c i n g  canyon w a l l  th rough 2 f e e t  (O . 6  m) o f  snow. They 
c o n t in u e d  ups lope  th roug h  c o n i f e r o u s  f o r e s t  f rom t h e r e .  I t  is u n l i k e l y  
t h a t  t h i s  l a r g e  male  was s e a r c h in g  f o r  AFs s in c e  he d id  no t  seek  t h e i r  
company on t h e  Fred B u r r  w i n t e r  range .
Between 9 November and 19 December, 46 p e r c e n t  o f  th e  s e x u a l l y  
m a tu re  fe m a le s  (AFs and 2Fs)  ob se rv ed  in  1973 and 86 p e r c e n t  in  1974 
w e re  a t t e n d e d  by AMs. F i g .  11 shows t h a t  th e  p r o p o r t i o n  o f  observed  
mixed (AM-AF) groups was h i g h e s t  d u r in g  November, December, and 
J a n u a r y .  C o u r t s h ip  a c t i v i t y  c u lm in a te d  about 1 December in  Fred B u rr
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Canyon. On t h a t  d a te  in 197^» t h r e e  c o p u l a t i o n s  were  per form ed  
between an AM and AF A lp h a .  The second c o p u l a t i o n  ended a f t e r  7 
seconds when the  AM's b u lk  f l a t t e n e d  A lp h a ,  l e a v i n g  her  f o r e q u a r t e r s  
d a n g l in g  p r e c a r i o u s l y  o v e r  a s h eer  d ro p .  A backward hornsw ipe  
prompted the  AM t o  d ismount and she r e g a in e d  th e  le d g e .  T h is  p a i r  
and A l p h a ' s  k i d  o f  the  p r e v io u s  s p r in g  remained t o g e t h e r  th e  f o l l o w i n g  
2 days and th e  AM c o n t in u e d  c o u r t i n g  h e r .  Chadwick (1973 )  a l s o  
r e p o r t e d  t h a t  r u t t i n g  males remained w i t h  the  same fe m a le  o r  group f o r  
p e r io d s  up t o  3 days.  On 1 December 1973 ,  3 AMs, one q u i t e  sm al l  and 
th e  o t h e r  two l a r g e ,  f o l l o w e d  an a p p a r e n t l y  e s t ro u s  AF. Repeated  
a g o n i s t i c  i n t e r a c t i o n s  between th e  males c l e a r l y  e s t a b l i s h e d  t h e i r  
r e s p e c t i v e  h i e r a r c h i c a l  s t a t u s .  The dominant male  mounted th e  AF on 
f o u r  o c c a s io n s  d u r i n g  55 m in u tes  o f  o b s e r v a t i o n .  W i n d - d r i v e n  snow 
hampered o b s e r v a t i o n  and i t  was u n c l e a r  w h e th e r  c o p u l a t i o n  to o k  p l a c e .  
G e i s t  ( 1 9 6 4 ) ,  H o l r o y d  ( 1 9 8 7 ) ,  and Chadwick (1 9 7 3 )  r e p o r t e d  th e  l a s t  
2 weeks o f  November as the  peak o f  th e  r u t  in  B r i t i s h  Columbia and 
M ontana .  DeBock (1 9 7 0 )  re g a rd e d  1 December as th e  peak d a t e  o f  th e  
r u t  in  Kootenay N a t i o n a l  P a r k ,  and Brandborg (1 9 5 5 )  reco rd ed  a m a t in g  
on 8 December.
R u t t i n g  p i t s ,  d e s c r i b e d  by G e i s t  ( 1 9 6 4 ) ,  w ere  numerous on broad  
c l i f f  ledges and c o l l u v i a l  s lop es  f r e q u e n t e d  by AMs d u r in g  t h e  r u t  in  
Fred  B u r r  Canyon. T h i r t e e n  r u t t i n g  p i t s ,  a v e r a g in g  30 x 36 inches  
( 7 6  X  91 cm) in  s i z e ,  were  lo c a t e d  on 2 December 1973 a lo n g  a 500 y a r d  
(4 5 7  m) s e c t i o n  o f  w i n t e r  range  above Fred B u r r  R e s e r v o i r .  G e i s t  (1 9 6 4 )  
and Chadwick (1 9 7 3 )  gave a v e ra g e  measurements o f  12 x 18 inches
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(3 0  X 64 cm) and 30 x 44 inches (76  x 112 cm ),  r e s p e c t i v e l y ,  f o r  
r u t t i n g  p i t s .  A l l  in s ta n c e s  o f  r u t t i n g  p i t  d ig g in g  were  per fo rm ed  by 
AMs o r  2Ms. However, on 1 December 1974 ,  AF A lpha e n t e r e d  a 
r u t t i n g  p i t ,  dug by her  a t t e n d a n t  AM, and pawed s o i l  o v e r  h e r  f l a n k s  
and b e l l y .  G e i s t  (1 9 6 4 )  reg a rd ed  r u t t i n g  p i t  d ig g in g  and o t h e r  
r i t u a l i s t i c  b e h a v io r  r e v e r s a l s  by AFs as " u n u s u a l . "
Ki d d i n g . D ur ing  l a t e  May, AFs sought rugged p o r t i o n s  o f  w i n t e r  
range on w h ic h  to  b e a r  t h e i r  young. D ur ing  t h r e e  k id d in g  p e r io d s  
( 1 9 7 3 - 1 9 7 5 ) ,  a l l  o b s e r v a t i o n s  o f  neonates  in  Fred B u rr  Canyon, p r i o r  
to  10 J une ,  were  on a 1.1 m i l e  ( 1 . 8  km) long a r e a  lo c a t e d  c e n t r a l l y  
on the w i n t e r  range .  O f f s p r i n g  w e re  f i r s t  seen on 28 May d u r in g  a l l  
3 y e a r s  and most were  p r o b a b ly  born w i t h i n  a 10 day p e r i o d .  D ur ing  
t h e  l a s t  week o f  May 1975,  on a 6 -d a y  b a c k -p a c k  t r i p  a c ro ss  th e  Fred  
B u r r  w i n t e r  ra n g e ,  I re c o rd e d  t h r e e  new k id s  w i t h  s i x  AFs. A 
s ubsequen t  6 -d a y  s u r v e y ,  b e g in n in g  4 June 1 9 75 ,  y i e l d e d  t h r e e  Ks w i t h  
seven d i f f e r e n t  AFs. C o n s id e r in g  1 December and 1 June as th e  
r e s p e c t i v e  a v e r a g e  da tes  o f  m a t in g  and p a r t u r i t i o n ,  th e  g e s t a t i o n  
p e r i o d  f o r  g o a ts  in  th e  B i t t e r r o o t  M ounta ins  is 182 days .  T h is  agrees  
w i t h  DeBock's  (1 9 7 0 )  c a l c u l a t i o n  o f  18 3  days in  Kootenay N a t i o n a l  P a rk  
and S e t o n 's  ( 1 9 5 3 )  r e c o rd  o f  178 days f o r  c a p t i v e  goats  in the  Bronx  
Zoo.
S tu d ie s  in  Montana (C asebeer  e t  a l .  1950 ,  Brandborg 1955,  
Chadwick 1973 and 1 974 ,  and R id e o u t  1 9 7 4 ) ,  Washington (Anderson 1 9 4 0 ) ,  
Idaho  (B randborg  1955 ,  Kuck 1973a) and B r i t i s h  Columbia (H o l r o y d  1967)  
i n d i c a t e d  t h a t  t w i n n i n g  was uncommon in n a t i v e  goat  p o p u l a t i o n s .
1 7 0
Twins com pr ised  a p p r o x i m a t e l y  33 p e r c e n t  o f  o f f s p r i n g  in in t r o d u c e d  
p o p u l a t i o n s  in  Montana ( L e n t f e r  1955) and C o lo rado  (Hibbs e t  a l .  I 9 6 9 ) .  
L e n t f e r  ( 1 9 5 5 )  r e c o rd e d  t h r e e  se ts  o f  t r i p l e t s  d u r in g  1 y e a r  in a 
r a p i d l y  e x pand ing  p o p u l a t i o n ;  t h e r e  was no e v id e n c e  o f  t w in n in g  in th e  
B i t t e r r o o t  s tu d y  a r e a .
Chadwick (1 9 7 3 )  noted a p o s t - p a r t u m  p e r io d  o f  i s o l a t i o n  l a s t i n g  
8 t o  18 days f o r  n a n n ie s  and young in the  Swan Range o f  Montana.  
P o s t - p a r t u m  a c t i v i t i e s  o f  an AF in F re d  B u r r  Canyon were  q u i t e  
d i f f e r e n t .  From 1510 t o  1640 on 28 May 1975» an AF fe d  i n t e r m i t t e n t l y  
as she t r a v e r s e d  a 0 . 2 5  m i l e  ( 0 . 4  km) p o r t i o n  o f  th e  k id d in g  grounds .  
She bedded a t  1629 f o r  11 m inu tes  then  rose  and d is a p p e a r e d  behind a 
s m a l l  o u t c r o p .  A t  1700 ,  I reached a v a n ta g e  p o i n t  and observed  her  
s u c k l i n g  an i n f a n t  in  a b r o a d ,  s p a r s e l y  t im b e re d  c o u l o i r .  Both were  
s t a n d i n g  and she l i c k e d  th e  a m n i o t i c  f l u i d s  from her  wobbly o f f s p r i n g  
as i t  nursed f o r  3 m in u t e s .  A t  1 703 ,  th e  nanny began f e e d in g  s lo w ly  
down th e  c o u l o i r ,  th e  K f o l l o w i n g  c lo s e  b e h in d .  P e r i o d i c  nosing  
and grooming o f  her  o f f s p r i n g  i n t e r r u p t e d  the  na nn y 's  f e e d in g  d u r in g  
t h e  n e x t  h o u r .  A t  I 8 IO ,  she ascended an o u tc r o p  about 35 y a rd s  
( 3 2  m) be low th e  b i r t h s i t e .  W i th  some d i f f i c u l t y ,  th e  K j o i n e d  h e r .  
Both bedded w i t h  t h e  K tucked  a g a i n s t  i t s  m o th e r 's  u p h i l l  s i d e .
The K s l e p t  and i n t e r m i t t e n t l y  nursed u n t i l  d a r k .  A t  717 th e  n e x t  
m o rn in g ,  th e  AF and K were  fe e d in g  w i t h  a n o th e r  AF and a Y in th e  
c o u l o i r  n e a r  th e  b i r t h s i t e .  They c o n t in u e d  t r a v e l i n g  upslope  across  
s i i d e r o c k  and d is a p p e a r e d  around a c l i f f  w a l l  about  735.  The nanny 
and K w e re  r e l o c a t e d  a t  841 bedded on a b o u ld e r  in th e  shade o f  the
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w a l l  a p p r o x i m a t e l y  700 f e e t  (213  m) o f  e l e v a t i o n  above t h e i r  b e d s i t e  
o f  t h e  p r e v io u s  e v e n in g .  Both rose a t  8 5 5 ,  t r a v e l e d  w est  ac ro ss  th e  
s l i d e r o c k ,  and d is a p p e a r e d  from v iew  about  9 1 5 .  In a l l ,  t h e i r  
m o r n in g 's  t r a v e l  covered  about  400 y a rd s  (3^6 m ) . T h is  and o t h e r  
o b s e r v a t i o n s ,  d u r in g  l a t e  May and e a r l y  June 1974 and 1975 ,  i n d i c a t e d  
t h a t  neon ates  were  h i g h l y  p re c o c io u s  and c a p a b le  o f  f o l l o w i n g  t h e i r  
m others  th ro u g h  rugged t e r r a i n  soon a f t e r  b i r t h .
A p p r a i s a l  o f  r e p r o d u c t i v e  s u c c e s s . The number o f  Ks o b se rv ed  on 
t h e  Fred B u rr  w i n t e r  range d u r in g  s u c c e s s iv e  w i n t e r s  d e c l i n e d  from  
9 in  1973 to  7 in  1974 and 4 in  1975.  Numbers o f  AFs remained  
c o n s t a n t .  Only  t h r e e  o f  seven AFs observed  d u r in g  s p r in g  1975  
produced Ks; two o t h e r  AFs were  not  seen.
S e v e r a l  f a c t o r s  i n f l u e n c e  r e p r o d u c t i v e  success in  ru m in a n t  
p o p u l a t i o n s :  1) h e r e d i t y ,  2) n u t r i t i o n ,  and 3) o t h e r  e n v i r o n m e n ta l
f a c t o r s  ( M i l l e r  e t  a l .  1 9 4 2 ) .  S in c e  h e r e d i t y  has l i t t l e  e f f e c t  on 
y e a r - t o - y e a r  f l u c t u a t i o n s  in r e p r o d u c t i o n ,  o n ly  th e  l a t t e r  two f a c t o r s  
seem w o r t h  c o n s i d e r i n g .  Many i n v e s t i g a t i o n s  o f  w i l d  and do m est ic  
N o r th  Amer ican  rum inants  have c o r r e l a t e d  poor  p r o d u c t i v i t y  a n d / o r  
s u r v i v a l  o f  young w i t h  d i e t a r y  n u t r i t i o n a l  d e f i c i e n c i e s .  S im i l 'a r  
s t u d i e s  o f  m ounta in  go ats  a r e  l a c k i n g .
In th e  f o l l o w i n g  r e v i e w ,  th e  n a t a l i t y  process  f o r  go ats  in th e  
s tu d y  a r e a  is  d is c u s s e d  r e l a t i v e  to  s t u d i e s  o f  o t h e r  rum inan t  s p e c ie s .  
Swenson (1 9 7 3 )  l i s t e d  f o u r  s ta g e s  o f  th e  n a t a l i t y  p ro c e s s :
1) o v u l a t i o n  to  f e r t i l i z a t i o n ;
2 )  f e r t i l i z a t i o n  to  i m p l a n t a t i o n ;
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3) i m p l a n t a t i o n  to  p a r t u r i t i o n ;  and
4 )  p o s tp a r tu m  s u r v i v a l .
Losses d u r in g  any s ta g e  suppress r e p r o d u c t i v e  success .  J u la n d e r  e t  
a l .  ( 1 9 6 1 ) found h i g h e r  o v u l a t i o n  and f e t a l  r a t e s  among mule deer  
does summering on range o f  h igh  n u t r i t i o n a l  q u a l i t y  than  those  on 
poor ra n g e .  Ransom ( I 9 6 7 ) r e l a t e d  f a l l  n u t r i t i o n  to  o v u l a t i o n  r a te s  
o f  w h i t e - t a i l e d  d e e r  in M a n i to b a .  Q u a l i t y  o f  summer and t r a n s i t i o n a l  
ranges in  th e  B i t t e r r o o t s  was not i n v e s t i g a t e d .  However,  p r e f e r r e d  
herbaceous f o r a g e  was abundant  th r o u g h o u t  th e  s tudy  a r e a  d u r in g  
summer. Forage a l s o  abounded on t r a n s i t i o n a l  ranges d u r in g  f a l l .
H i g h - e l e v a t i o n  f o r a g e  is  n u t r i t i o n a l l y  s u p e r i o r ,  p a r t i c u l a r l y  in 
p r o t e i n  c o n t e n t ,  t o  l o w - e l e v a t i o n  f o r a g e  (Johnston  e t  a l .  1968,
H e b e r t  1973» and S t e l f o x  1 9 7 5 ) .  Q u a l i t y  o r  a v a i l a b i l i t y  o f  s u m m e r - fa l l  
fo r a g e  d u r in g  1973 and 1974 p r o b a b ly  d id  not  reduce o v u l a t i o n  o r  f e t a l  
r a t e s  o f  m ounta in  g o a t s .  The p o s s i b i l i t y  t h a t  some AFs were  not  
s e r v i c e d  a l s o  seems remote s in c e  g o a ts  a r e  polygamous and AM:AF r a t i o s  
ranged from 0 . 5 0 : 1  t o  0 . 6 7 : 1  in  Fred B u r r  Canyon d u r in g  th e  s tu d y .
S t u d ie s  o f  d o m e s t ic  sheep (M oustgaard  1959» Thompson and 
Thompson 1 9 4 8 ) ,  w h i t e - t a i l e d  d e e r  (Cheatum and S e v er in g h a u s  1950,
Verme 19 6 2  and 1963» Murphy and Coates 1 9 66 ,  Ransom I 9 6 7 )» e l k  
(T h o rn e  1 9 7 0 »  and b ig h o rn  sheep (H e b e r t  1973) de m ons tra ted  t h a t  a 
h ig h  p la n e  o f  n u t r i t i o n  is  n e c e ss a ry  d u r in g  pregnancy i f  g r a v i d  
fe m a le s  a r e  to  b r in g  l a r g e ,  v i a b l e  o f f s p r i n g  to  te rm .  Verme ( I 9 6 3 ) 
showed t h a t  a t  about 1 3 3  days' g e s t a t i o n ,  in a d e q u a te  n u t r i t i o n  beg ins  
t o  r e t a r d  f e t a l  d e v e lo p m e n t .  He found t h a t  u n d e rn o u r is h e d  w h i t e - t a i l e d
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d e e r  does produced s m a l l e r  fawns w i t h  poor chances o f  s u r v i v a l .
T h orne  (1 9 7 1 )  s t u d i e d  e i g h t  u n d e rn o u r is h e d ,  c a p t i v e  cow e l k  wh ich  
l o s t  10 p e r c e n t  o r  more o f  t h e i r  body w e ig h t  p r i o r  to  p a r t u r i t i o n .  Of 
t h e s e ,  t h r e e  e i t h e r  a b o r t e d  o r  resorbed  f e t u s e s ;  o f f s p r i n g  o f  f o u r  
s u r v i v e d  le s s  than 1 month; a t  4 weeks th e  f i f t h  c a l f  weighed o n ly  
40 p e r c e n t  as much as c a lv e s  born to  cows not  e x p e r i e n c in g  
p r e - p a r t u r i t i o n  w e ig h t  lo s s .  Thorne  (1 9 7 1 )  a l s o  found s u r v i v a l  to  1 
month o f  age f o r  l a r g e  c a lv e s  f a r  exceeded s u r v i v a l  o f  sm al l  o n es .
Verme ( 1 9 6 2 )  no te d  some f e t a l  dea ths  and s t i l l b i r t h s  among w h i t e ­
t a i l e d  does on a low to  m odera te  d i e t a r y  p l a n e ,  a l th o u g h  **. . . the  
m a jo r  cause o f  d e a th  was p o s t n a t a l  n u t r i t i v e  f a i l u r e . "  More than  a 
t h i r d  o f  th e  fawns born to  th o s e  does d ied  w i t h i n  48 hours a f t e r  
b i r t h .
D i e t z  ( 1 9 6 5 ) re g a rd e d  p r o t e i n  as e s s e n t i a l  f o r  r e p r o d u c t io n  
and l a c t a t i o n .  Murphy and Coates ( I 9 6 6 ) r e l a t e d  h igh  p o s t n a t a l  
lo ss e s  among w h i t e - t a i l e d  d e e r  to  p e r c e n t  p r o t e i n  in  the  d i e t .
P o s tp a r tu m  fawn m o r t a l i t y  r e s u l t e d  from s t a r v a t i o n  due to  d e la y e d  m i l k  
p r o d u c t i o n .  The a u th o rs  f e l t  l a c t a t i o n  p la c e d  an even g r e a t e r  s t r e s s  
on does th a n  d id  p re gna nc y .  Verme (1 9 6 2 )  a l s o  emphasized th e  im po rtance  
o f  p r o p e r  m i l k  p r o d u c t io n  and a b i l i t y  o f  o f f s p r i n g  to  s u c k le  f o r  fawn  
s u r v i v a l .  On t h e  Fred  B u r r  w i n t e r  ra n g e ,  crude p r o t e i n  c o n t e n t  o f  
1 5  fo o d  p l a n t s  used by m oun ta in  g o a ts  averaged  7 * 4  p e r c e n t  d u r in g  l a t e  
March when v e g e t a t i o n  was dormant ( I s d a h l  1 9 7 6 ) .  T h is  l e v e l  was 
r e p o r t e d  a d e q u a te  f o r  d e e r  and d o m e s t ic  sheep a nd ,  in the absence o f  
s p e c i f i c  s t u d i e s ,  seems re a s o n a b ly  a p p l i c a b l e  to  m ounta in  g o a ts .
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P r o t e i n ,  phosphorous ,  and c a r o t e n e  l e v e l s  r i s e  in  fo r a g e  w i t h  th e  
commencement o f  g row th  in s p r in g  (Cook and H a r r i s  1950,  Knoche 1 9 6 8 ) ,  
and t o t a l  d i g e s t i b i l i t y  and p a l a t a b î l î t y  is  h i g h e r  f o r  green  
v e g e t a t i o n  (Cook and H a r r i s  1 9 5 0 ) .  D ur ing  1974 and 1975» p l a n t  
phenology was d e la y e d  a p p r o x im a t e ly  1 t o  2 weeks and 4 weeks,  
r e s p e c t i v e l y ,  in  th e  B i t t e r r o o t  M o u n ta in s .  C o n s e q u e n t ly ,  g r a v i d  
fe m a le s  had to  s u b s i s t  on dormant f o r a g e  d u r in g  l a t e  pregnancy .
S t e l f o x  ( 1 9 7 5 )  found t h a t  b ig h o rn  ewes l o s t  18 to  22 p e r c e n t  o f  t h e i r  
body w e ig h ts  d u r in g  s e v e r e  w i n t e r s  in  which 38 and 3 2  p e r c e n t  o f  w i n t e r  
ranges w ere  u n a v a i l a b l e  due to  c h e s t -d e e p  snow, and observed t h a t  
b i g h o r n s ,  l i k e  m ounta in  g o a t s ,  a v o id e d  such snow. He p o s t u l a t e d  t h a t  
f o l l o w i n g  s e v e r e  w i n t e r s  when ewes w e re  in poor  c o n d i t i o n ,  th e  
r a p i d i t y  o f  s p r in g  " g r e e n - u p "  l a r g e l y  d e te rm in e d  r e p r o d u c t i v e  success .  
R e p r o d u c t iv e  success was p r o b a b ly  low in  Fred B u rr  Canyon d u r in g  1974 
and 1975 because o f :  h ig h  energy  e x p e n d i t u r e s  f o r  f e e d in g  and t r a v e l ;
o v e r u s e ,  by AFs, o f  some " ke y  a r e a s ' ' w h ich  le d  to  consumption o f  poor  
q u a l i t y  f o r a g e  d u r in g  l a t e  g e s t a t i o n ;  and d e la y e d  appe a ran c e  o f  g reen  
f o r a g e  in s p r i n g .  A l l  t h r e e  were  d i r e c t l y  r e l a t e d  to  deep and 
p e r s i s t e n t  snow c o v e r  on the  w i n t e r  range .  W hether  th e  losses were  
i n - u t e r o  o r  p o s tp a r tu m  is  c o n j e c t u r e .  E v iden ce  o f  a b o r t i o n s  o r  n e o n a ta l  
d e a th  w e re  no t  d is c o v e r e d  nor were  they  l i k e l y  t o  be found on rugged  
g o a t  w i n t e r  ranges .  Vaughan (1 9 7 5 )  re gard ed  a l t e r n a t e  y e a r  p r o d u c t io n  
by fe m a le s  as r e s p o n s i b l e  f o r  th e  tenuous s t a t u s  o f  th e  Wallowa g o a t  
p o p u l a t i o n .  A l th o u g h  t h i s  mechanism was a p p a r e n t l y  not o p e r a t i n g  
d u r i n g  1972 and 1973 in  Fred B u rr  Canyon, i t  may have a f f e c t e d
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p r o d u c t i v i t y  in  1974 and 1975* The AF, r a d io - e q u ip p e d  in A p r i l  1974 ,  
was accompanied by a K t h a t  w i n t e r  and s p r i n g .  A K was not observed  
w i t h  h e r  th e  f o l l o w i n g  summer, f a l l ,  o r  w i n t e r .  D ur ing  s e q u e n t i a l  
p ro lo n g e d  w i n t e r s ,  a y e a r ' s  re c o v e ry  may be n e c e ss a ry  to  r e s t o r e  a 
f e m a l e ' s  energy  r e s e r v e s  f o r  s u c c e s s fu l  r e p r o d u c t i o n .
I f  r e p r o d u c t i v e  success in  Fred B u r r  Canyon and th ro u g h o u t  th e  
B i t t e r r o o t  Range depends upon annual c l i m a t i c  c o n d i t i o n s ,  then  marked  
f l u c t u a t i o n s  in the  annual in cre m en t  and p o p u l a t i o n  s i z e  a r e  a 
r e c u r r e n t  n a t u r a l  phenomenon.
CHAPTER V 
MANAGEMENT RECOMMENDATIONS
H u n te r  H a r v e s t
Casebeer  e t  a l .  (1 9 5 0 )  r e p o r t e d  a d e c l i n e  o f  th e  g o a t  
p o p u l a t i o n  in  th e  B i t t e r r o o t  M ounta ins  from an e s t im a t e d  1 ,0 0 0  a n im a ls  
in  1 9 2 5  t o  a bou t  315 in 1947. The p o p u l a t i o n  in what is  now H unt ing  
D i s t r i c t  240 was c o n s e r v a t i v e l y  e s t im a t e d  a t  2 6 5 .  They s t a t e d  t h a t  
t h e  g o a t  p o p u l a t i o n  . . s u f f e r e d  a heavy n a t u r a l  loss  r e g a r d le s s  o f  
th e  h u n t in g  p r e s s u r e .  The added h u n t in g  p r e s s u r e  a id e d  in  d i m i n i s h i n g  
t h e  base h erd  f o r  t h e  a r e a . "  The h u n t in g  season was s u b s e q u e n t ly  
c lo s e d  f rom  1948 t o  1954 to  a l l o w  a r e c o v e ry  o f  t h e  p o p u l a t i o n .  H unte r  
h a r v e s t  d u r in g  th e  1925 to  1947 p e r io d  averaged  2 3  g o a ts  a n n u a l l y  f o r  
t h e  B i t t e r r o o t  U n i t  ( D i s t r i c t s  240 and 2 5 0 ) .  S in c e  1954 ,  h u n te r  
h a r v e s t s  a v era g e d  37 go ats  a n n u a l l y  in  D i s t r i c t  2 40 ,  N a t u r a l  m o r t a l i t y  
f rom 1 9 7 3  t o  1 9 7 5  in  Fred B u rr  Canyon was a t  l e a s t  equal  to  h u n te r  k i l l  
For  a s p e c ie s  w i t h  low r e p r o d u c t i v e  and h ig h  n a t u r a l  m o r t a l i t y  r a t e s ,  
such as t h e  m ounta in  g o a t ,  h u n t in g  must be c a r e f u l l y  r e g u l a t e d  to  
i n s u r e  t h a t  no more than  a h a r v e s t a b l e  s u r p lu s  is  ta k e n  by h u n t e r s .  
H u n te rs  te n d  t o  k i l l  a d u l t  a n i m a l s ,  t h e  r e p r o d u c t i v e  segment o f  th e  
p o p u l a t i o n .  N a t u r a l  m o r t a l i t y  is  g r e a t e s t  among Ks and s u b a d u l t s .  
C o n s e q u e n t ly ,  th e  two tend  to  be a d d i t i v e  in e f f e c t .  I t  appears  t h a t  
th e  g o a t  p o p u l a t i o n  cannot  s u s t a i n  th e  p r e s e n t  r a t e  o f  h a r v e s t .  
F o l l o w i n g  2 s e v e r e  w i n t e r s  wh ich  produced h ig h  n a t u r a l  losses  and
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d e p re s se d  r e p r o d u c t i v e  s u c c e s s ,  a re c o v e r y  p e r io d  is  n e c e s s a r y .  I 
recommend a r e d u c t i o n  in  the  number o f  p e r m i ts  f o r  D i s t r i c t  240 u n t i l  
census d a t a  i n d i c a t e  an upward t r e n d  in  p o p u l a t i o n  numbers.
Census i ng
The s t a t u s  o f  th e  g o a t  p o p u l a t i o n  in  D i s t r i c t  240 shou ld  be 
c l o s e l y  m o n i to r e d  in  th e  f u t u r e .  Annual censuses o f  each canyon  
d u r in g  w i n t e r  and s p r in g  o f f e r  t h e  be s t  method f o r  c o l l e c t i n g  needed  
b i o l o g i c a l  d a t a .  S u c c e s s fu l  management o f  g o a t  p o p u la t i o n s  e n t a i l s  
m a i n t a i n i n g  v i a b l e  numbers o f  a n im a ls  in  c o n s t i t u e n t  h e rd s .  Dur ing  
summer in  th e  B i t t e r r o o t s ,  g o a ts  from v a r i o u s  herds d i s p e r s e  and 
i n t e r m i n g l e  acro ss  c o n t in u o u s  summer ra n g e s .  Summer censuses p r o v id e  
no i n d i c a t i o n  o f  t h e  s t a t u s  o f  i n d i v i d u a l  h e r d s ,  a l th o u g h  they  do 
p r o v i d e  e s t i m a t e s  o f  gross  p r o d u c t i v i t y  o f  v i a b l e  o f f s p r i n g  and 
p o p u l a t i o n  numbers. D ur ing  w i n t e r ,  go a ts  a g g r e g a t e  on r e s p e c t i v e  herd  
w i n t e r  ranges and a re  more e a s i l y  c o u n te d .  W in te i—s p r in g  censuses  
r e v e a l  n e t  p r o d u c t i v i t y ,  a b e t t e r  measure o f  th e  annual r a t e  o f  in c r e a s e  
than  gross  p r o d u c t i v i t y ,  and herd  numbers f o l l o w i n g  h u n t in g  m o r t a l i t i e s .  
Trends  in  w i n t e i — s p r in g  censuses can show s p e c i f i c  herds wh ich  may be 
s u f f e r i n g  from e x c e p t i o n a l l y  h igh  m o r t a l i t y  o r  low r e p r o d u c t io n  and 
r e q u i r e  r e l i e f  from h u n t in g  p r e s s u r e .
W i t h o u t  q u e s t i o n ,  a e r i a l  s urveys  a r e  more e c o n o m ic a l ,  t i m e - s a v i n g ,  
and s u i t e d  t o  c ensus ing  v a s t  and i n a c c e s s i b l e  r e g io n s .  Such surveys  
p r o v i d e  i n f o r m a t i o n  on herd  o r  p o p u l a t i o n  numbers and d i s t r i b u t i o n a l  
d a t a .  A e r i a l  s u rv e y s  have c o n s e q u e n t ly  proved s u c c e s s fu l  management  
t o o l s  in  C o lo ra d o  (H ibbs e t  a l .  1 9 6 9 ) ,  Oregon (Vaughan 1 9 7 5 ) ,  A la s k a
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( K l e i n  1 9 5 3 ) ,  and p a r t s  o f  Idaho and Montana (Kuck 1973a and L e n t f e r  
1 9 5 5 ) .  However,  th e  a c c u ra c y  o f  a e r i a l  censuses f o r  e s t a b l i s h i n g  herd  
t r e n d s  in th e  B i t t e r r o o t  Mounta ins  in  Montana remains to  be v e r i f i e d .  
A e r i a l  t r e n d  counts  f l u c t u a t e d  c o n s i d e r a b l y  s in c e  19^8 f o r  D i s t r i c t  
2h0  and i n d i v i d u a l  d r a in a g e s  ( F i g .  10 and T a b le  1 6 ) .  The te c h n iq u e  
n e i t h e r  p r o v id e s  reasons f o r  such f l u c t u a t i o n s ,  no r  any a ssu rance  t h a t  
t h e  f l u c t u a t i o n s  a r e  r e a l .  Two o r  more s u r v e y s ,  conducted o v e r  th e  
same a r e a  w i t h i n  a few days o r  weeks o f  each o t h e r ,  m ig h t  reduce  
e r r o r .  Surveys sho u ld  be conducted  in  l a t e  A p r i l  o r  May. Goats a r e  
most v i s i b l e  f rom  the  a i r  soon a f t e r  most snow d is a p p e a r s  from lo w e r  
s o u t h - f a c i n g  canyon w a l l s  and a r e  f r e q u e n t i n g  " g r e e n - u p "  a rea s  on 
warm, s n o w - f r e e  s i t e s .  Censuses sho u ld  be conducted  d u r in g  morning  
o r  l a t e  a f t e r n o o n  w h i l e  go a ts  a r e  a c t i v e .
Ground censuses proved th e  most a c c u r a t e  method o f  census ing  
m oun ta in  g o a ts  in  the  B i t t e r r o o t  M o u n ta in s .  Mean ground censuses  
y i e l d e d  a b o u t  t w i c e  as many go ats  on w i n t e r  ranges as d id  a e r i a l  
ce n s u s e s .  Ground census ing  w i t h  a v a r i a b l e  power s p o t t i n g  scope  
e n a b le d  c l a s s i f i c a t i o n  o f  each g o a t  thus p r o v i d i n g  da ta  on p o p u l a t i o n  
s t r u c t u r e ,  annual  s u r v i v o r s h i p  by c l a s s ,  r e p r o d u c t i v e  p o t e n t i a l  o f  
herds  (number o f  AFs p lu s  2 F s ) , and a method ( c o h o r t -c o m p 1 e t  io n )  o f  
im prov in g  p o p u l a t i o n  e s t i m a t e s  w i t h  r e p e a te d  c e n s u s in g .  Data on 
h a b i t a t  s e l e c t i o n ,  b e h a v i o r ,  food h a b i t s ,  d a i l y  movements, and w i n t e r  
range f i d e l i t y  o f  r e c o g n i z a b l e  a n im a ls  were  a l s o  r e a d i l y  o b ta in e d  
d u r i n g  ground censuses.  One d r a in a g e  was censused per  day.
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Time and manpower p r e c lu d e  annual  census ing  o f  each herd in 
D i s t r i c t  2 4 0 .  T h e r e f o r e ,  s e v e r a l  ground censuses d u r in g  w i n t e r  o r  
s p r i n g  o f  each o f  f i v e  o r  s i x  r e p r e s e n t a t i v e  d r a in a g e s  would  f u r n i s h  a 
w e a l t h  o f  i n f o r m a t i o n  on those  h e rd s .  T h is  in f o r m a t i o n  c o u ld  re a s o n a b ly  
be e x t r a p o l a t e d  t o  th e  e n t i r e  p o p u l a t i o n .  A n o th e r  p o s s i b i l i t y  is  to  
t e s t  t h e  a c c u ra c y  o f  a e r i a l  t r e n d  counts by comparing them w i t h  
s im u l ta n e o u s  ground censuses o f  k n o w n -s iz e  herds d u r in g  s u c c e s s iv e  
y e a r s .  A c o r r e c t i o n  f a c t o r  cou ld  then  be a p p l i e d  to  c a l c u l a t e  herd  and 
p o p u l a t i o n  t r e n d s  in  D i s t r i c t  2 4 0 .  Spot ground checks in each d r a in a g e  
would  p r o v i d e  a sample o f  herd  c o m p o s i t io n  and p r o d u c t i v i t y  f o r  
e x t r a p o l a t i o n  to  t h e  e n t i r e  herd  w i t h  the  c o r r e c t i o n  f a c t o r .
Land Development
Wise management o f  m ounta in  g o a ts  in v o lv e s  p r o t e c t i o n  o f  h a b i t a t  
as w e l l  as c a r e f u l  r e g u l a t i o n  o f  h u n t i n g .  In  some l o c a t i o n s ,  
p r o t e c t i o n  o f  g o a t  h a b i t a t  from c o n f l i c t s  w i t h  man is  a s su re d  due to  
i n c l u s i o n  in  w i l d e r n e s s  o r  p r i m i t i v e  a r e a s .  In th e  B i t t e r r o o t  M o u n ta in s ,  
t h i s  is  o n ly  p a r t i a l l y  th e  c a se .  A l l  o f  th e  Fred  B u rr  and B l o d g e t t  
w i n t e r  r a n g e s ,  and p a r t  o f  w i n t e r  ranges in  o t h e r  canyons,  l i e  o u t s i d e  
th e  S e l w a y - B i t t e r r o o t  W i ld e r n e s s  on U . S . F . S .  la n d .  C a r r y in g  
c a p a c i t i e s  o f  w i n t e r  ranges l i m i t  th e  s i z e  o f  each herd  and thus  th e  
t o t a l  B i t t e r r o o t  p o p u l a t i o n .  In  the  p a s t ,  an unroaded b u f f e r  zone  
e x i s t e d  a d j a c e n t  to  g o a t  h a b i t a t  in  a l l  th e  B i t t e r r o o t  canyons u n t i l
o f  h a r v e s t a b l e  t im b e r  s tands  on th e  f o o t h i l l s  and B i t t e r r o o t  
V a l l e y  f l o o r  prompted lo g g in g  th e  e a s t  f l a n k  o f  t h e  B i t t e r r o o t  Range.  
C u r r e n t l y  c u t - o v e r  a c re a g e  and roads e x i s t  above g o a t  range in  Sweeney,
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S w e a th o u s e ,  and Bear canyons on the S t e v e n s v i l l e  Ranger D i s t r i c t .
D u r in g  th e  n e x t  20 y e a r s ,  r o a d le s s  a r e a  on the  B i t t e r r o o t  N or th  
P la n n in g  U n i t  w i l l  d e c l i n e  26 p e r c e n t  as a r e s u l t  o f  l o g g i n g .
A c c o rd in g  t o  t h e  B i t t e r r o o t  N or th  P la n  (Anon. 1 9 7 4 c ) ,  r îd g e to p s  
a d j a c e n t  to  g o a t  w i n t e r  ranges in  Bass, B e a r ,  Fred B u r r ,  M i l l ,  and 
B l o d g e t t  canyons w i l l  be logged and roaded .  Logging per  se is  no t  t h e  
p ro b le m ;  p r o v i d i n g  access t o  c r i t i c a l  p o r t i o n s  o f  g o a t  w i n t e r  range i s .
The G enera l  Management Guidance s e c t i o n  (page 44)  o f  th e  
B i t t e r r o o t  N o r th  P la n  re c o g n iz e s  t h e  i n c o m p a t i b i l i t y  o f  m ounta in  g o a t  
h a b i t a t  and roads and s t a t e s  roads w i l l  no t  be b u i l t  " .  . . on o r  
im m e d ia te ly  a d j a c e n t  t o  . . . "  g o a t  h a b i t a t .  But " .  . . im m e d ia te ly  
a d j a c e n t  t o  . . w h i l e  u n d e f i n e d ,  im p l ie s  t h a t  roads may be
c o n s t r u c t e d  t o  t h e  edge o f  known h a b i t a t .  To m a i n t a i n  c u r r e n t  numbers 
o f  m oun ta in  g o a ts  in each canyon, I f e e l  i t  is ne c e s s a ry  t o  e x c lu d e  
roads from a b u f f e r  zone e s t a b l i s h e d  n e x t  t o  known g o a t  w i n t e r  ra n g e s .
C u r r e n t  p la n s  c a l l  f o r  t im b e r  h a r v e s t i n g ,  by c o n v e n t io n a l  
s y s te m s ,  on S e c t io n s  17 and 18 o f  e a s t e r n  Fred B u rr  Canyon d u r in g  
1978 ( F i g s .  4 ,  5 ,  and 7 ) .  The s o u t h - f a c i n g  c l i f f s  and a c o n t ig u o u s  
s t r i p  o f  r i d g e t o p  in S e c t io n s  17 and 18 p r o v i d e  h a b i t a t  f o r  goats  from  
November ( i n c l u d i n g  p a r t  o f  t h e  h u n t in g  season)  th ro u g h  e a r l y  June and 
s h o u ld  be p r o t e c t e d  from road a c c e s s .  Four to  n in e  goats  use t h i s  
a r e a  each w i n t e r .  More im p o r ta n t  than  a b s o l u t e  numbers, nann ies  and 
Ks a r e  th e  p r im a r y  occupants  o f  t h i s  p o r t i o n  o f  th e  w i n t e r  range .  
S u c c e s s fu l  r e p r o d u c t i o n  and s u r v i v a l  o f  k i d s ,  which e x p e r i e n c e  th e  
h i g h e s t  n a t u r a l  m o r t a l i t y  r a t e  o f  any age g ro u p ,  is e s s e n t i a l  to  herd
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m a in te n a n c e .  C l i f f s  in  S e c t io n s  17 and 18 a r e  p r e f e r r e d  a re a s  o f  
t h e  w i n t e r  range because o f  s te e p  s lo p e s ,  e x c e l l e n t  ledge  d e v e lo p m e n t ,  
and t h e i r  l o c a t i o n  a t  th e  e a s t e r n  end o f  th e  canyon. These f a c t o r s  
p rod uc e  s h a l l o w  w i n t e r  snow depths (compared w i t h  w e s t e r n  p o r t i o n s  o f  
th e  w i n t e r  r a n g e ) ,  good escape t e r r a i n ,  and h igh  f o r a g e  p r o d u c t io n .  
S in c e  AFs a r e  s o c i a l l y  dominant in th e  h e r d ,  they  a r e  a b l e  to  occupy  
p r e f e r r e d  o r  " k e y  a r e a s "  on w i n t e r  range .  Such a system promotes  
K s u r v i v a l  because food is r e a d i l y  found and e a t e n ,  t r a v e l  expends  
l i t t l e  e n e r g y ,  and escape from p r e d a t o r s  is  enhanced when snow depths  
a r e  m in im a l  and a n im a ls  m a i n t a i n  energy  r e s e r v e s  f o r  th e s e  a c t i v i t i e s .  
The h e rd  b e n e f i t s ,  a l s o ,  s in c e  AFs spending  w i n t e r  in  optimum h a b i t a t  
a r e  le s s  a p t  to  a b o r t  f e t u s e s  o r  produce weak o f f s p r i n g .
A f t e r  m in in g  and lo g g in g  p r o v id e d  access to  g o a t  h a b i t a t  a lon g  
t h e  Salmon R i v e r  in  Idaho (Brandborg  1955)»  p o r t i o n s  o f  t h e  Swan Range 
in  Montana (Chadwick 1 9 7 3 ) ,  and a c ro ss  p a r t s  o f  A l b e r t a  ( W i l l i a m  K. 
H a l l ,  p e r s .  comm.) ,  g o a t  p o p u la t i o n s  e i t h e r  d e c l i n e d  o r  d i s a p p e a r e d .
I f  road c o n s t r u c t i o n  in  Fred B u rr  and o t h e r  canyons p r o v id e s  humans -  
w h e th e r  i t  be m o t o r c y c l i s t s ,  snowmobl1e r s , p h o to g r a p h e r s ,  h u n t e r s ,  o r  
o t h e r s  -  easy access t o  t h e  g o a t  c l i f f s ,  th e  f o l l o w i n g  may ensue:
1) In  th e  s h o r t  r u n ,  h u n te rs  w i l l  k i l l  one o r  two more g o a ts  
in  Fred B u r r  Canyon each y e a r .  The g o a ts  k i l l e d  w i l l  
p r o b a b ly  be f e m a l e s .  In  a d d i t i o n ,  human harassm ent  may 
cause g o a ts  t o  t e m p o r a r i l y  f l e e  t o ,  and crowd, w e s te rn  
p o r t i o n s  o f  w i n t e r  ra n g e .  Data p r e s e n te d  in C hapte r  I I 
show t h a t  the  B i t t e r r o o t  V a l l e y  is e x p e r i e n c i n g  a
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p o p u l a t i o n  "boom". R e s id e n ts  and t o u r i s t s  a l i k e  a r e  t a k in g  
t o  th e  m ounta ins  in e v e r  i n c r e a s in g  numbers f o r  r e c r e a t i o n .
Due t o  t h e i r  l o c a t i o n ,  a c c e s s i b i l i t y ,  and s c e n ic  a p p e a l ,  th e  
B i t t e r r o o t  Mounta ins  a r e  a l r e a d y  a p o p u la r  r e t r e a t  f o r  many 
r e c r e a t i o n i s t s .  R eports  from l o c a l  r e s i d e n t s  i n d i c a t e  go ats  
c u r r e n t l y  r e c e i v e  some harassm ent  on w i n t e r  ranges from dogs,  
s now m o bi les ,  and p e o p le  ch a s in g  them o r  s h o o t in g  sm al l  
c a l i b e r  f i r e a r m s  a t  them. Whether  i n t e n t i o n a l  o r  n o t ,  humans 
p l a c e  an a d d i t i o n a l  s t r e s s  on a w i l d e r n e s s  s p e c ie s  such as th e  
m ounta in  g o a t .  Such added s t r e s s  is  p a r t i c u l a r l y  i n a d v i s a b l e  
under  w i n t e r - s p r i n g  c o n d i t i o n s .
2)  In  th e  long r u n ,  go ats  (m a in ly  AFs) may change t h e i r
d i s t r i b u t i o n a l  p a t t e r n s  on w i n t e r  ra nge s .  Over a p e r io d  o f  
y e a r s ,  o r  decades ,  th e y  may l e a r n  t o  a v o id  a r e a s  f r e q u e n t e d  
by humans and thus use e a s t e r n  p o r t i o n s  o f  w i n t e r  ranges  
l e s s ,  t h e r e b y  r e d u c in g  c a r r y i n g  c a p a c i t i e s  o f  w i n t e r  ra nge s .  
O r ,  i f  go a ts  do n o t  change t h e i r  d i s t r i b u t i o n a l  p a t t e r n s ,  
w h i l e  h u n te rs  ( o r  p o ac h e rs )  hunt  a c c e s s i b l e  c l i f f  a re a s  from  
a b o v e ,  t h e  m oun ta in  g o a t  p o p u l a t i o n  w i l l  d e c l i n e .
D u r in g  t h e  p a s t  20 y e a r s ,  h u n t e r  success in  D i s t r i c t  240  
a v e r a g e d  51 p e r c e n t ,  o r  37 goats  k i l l e d  a n n u a l l y .  The p o p u l a t i o n  
p r o b a b ly  d e c l i n e d  somewhat. The i n a c c e s s i b i l i t y  o f  many go a ts  t o  
h u n t e r s ,  who a r e  no t  p h y s i c a l l y  c o n d i t i o n e d  f o r  a s t re n u o u s  hunt  o r  
have o n l y  l i m i t e d  t im e  t o  h u n t ,  a v e r t s  100 p e r c e n t  h u n t e r  success .
T h i s ,  I f e e l ,  is  a d e s i r a b l e  s i t u a t i o n ,  as g o a t  h u n t in g  remains a
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rugged c h a l l e n g e  t e s t i n g  the  h u n t e r ' s  p h y s ic a l  endurance and back 
c o u n t r y  s k i l l s .  T h i r t y - s e v e n  h u n te rs  a r e  rewarded w i t h  a t ro p h y  animal  
f o r  t h e i r  e f f o r t s  w h i l e  th e  re m a in d e r  r e c e i v e  th e  chance to  bag a g o a t  
and can e n jo y  a t r u l y  w i l d e r n e s s  e x p e r i e n c e .  B u i l d i n g  roads a d j a c e n t  
to  g o a t  range w i l l  no t  change the  b e h a v io r  o f  t r u e  sportsmen who 
a p p r e c i a t e  th e  c h a l l e n g e  o f  th e  h u n t ;  such sportsmen w i l l  c o n t i n u e  to  
seek  t h e  g o a t  on f o o t  o r  horseback  in  th e  W i ld e r n e s s  A re a .  But among 
t h e  ks  p e r c e n t  o f  p e r m i t  h o ld e r s  who a r e  n o r m a l ly  u n su cc e s s fu l  a re  a 
few who w i l l  t a k e  a d v a n ta g e  o f  lo g g in g  roads v i a  f o o t ,  m o t o r c y c l e ,  
snow m o bi le ,  o r  a u t o m o b i le  and " g e t  t h e i r  g o a t "  the  easy way. H unt ing  
success w i l l  s u b s e q u e n t ly  r i s e  a t  th e  expense o f  t h e  more a c c e s s i b l e  
h e r d s .
The s o l u t i o n  is n o t  to  d r a s t i c a l l y  reduce p e r m i t  q u o ta s ,  
a l l o w i n g  fe w e r  sportsmen th e  o p p o r t u n i t y  to  h u n t ,  but  to  m a i n t a i n  the  
c h a l l e n g e  o f  t h e  hunt f o r  as many as p o s s i b l e .  S in c e  th e  p o l i t i c a l  
b o u n d a r ie s  o f  the  S e l w a y - B i t t e r r o o t  W i ld e r n e s s  do no t  c o i n c i d e  w i t h  
t h e  e c o l o g i c a l  needs o f  m ounta in  g o a t s ,  s teps  must be ta k e n  to  p r o t e c t  
each h e r d .  My recommendations a r e  t h a t :
1) proposed t im b e r  s a le s  on r id g e t o p s  a d j a c e n t  to  g o a t  range be
h a r v e s t e d  by advanced lo g g in g  systems ( h e l i c o p t e r  o r  b a lo o n )  i f  a t  a l l
poss i b l e ;
2 )  i f  c o n v e n t io n a l  systems must be used,  a b u f f e r  zone 0 . 5  m i l e
( 0 . 8  km) o r  more in b r e a d th  remain unroaded a d j a c e n t  t o  goat  range and
roads c o n s t r u c t e d  beyond t h a t  zone be c lo s e d  and seeded f o l l o w i n g  
l o g g in g  a c t i v i t i e s .
CHAPTER VI
SUMMARY
Ecology  o f  m ounta in  go ats  in a s e v e n - d r a i n a g e  p o r t i o n  o f  th e  
B i t t e r r o o t  M o u n ta in s ,  Montana,  was i n v e s t i g a t e d  between January  1973 
and June 1975.  S i x  i n d i v i d u a l  goat  herds o ccup ied  r e s t r i c t e d ,  
t r a d i t i o n a l ,  w i n t e r  ranges in  each o f  th e  d r a in a g e s  from November to  
m id -J u n e  each y e a r .  Four m i le s  ( 6 . 4  km) o f  p r e c i p i t o u s ,  c l i f f y  t e r r a i n  
on low er  s o u t h - f a c i n g  canyon w a l l s  c o n s t i t u t e d  w i n t e r  h a b i t a t .  D ur ing  
J une ,  g o a ts  m i g r a t e d  5 to  10 m i le s  (8  to  16 km) to summer ranges a t  
e l e v a t i o n s  o v e r  7 ,0 0 0  f e e t  ( 2 , 1 3 4  m ) .
S e v e n t y - f i v e  p e r c e n t  o f  t h e  p o p u l a t i o n ,  e s t im a t e d  a t  153 goats  
in  1 9 75 ,  c o n s is t e d  o f  a n im a ls  2 y e a r s  o f  age and o l d e r .  P r o d u c t i v i t y  
d e c l i n e d  th r o u g h o u t  th e  s t u d y .  K i d i a d u l t  fe m a le  r a t i o s  o f  4 0 : 1 0 0  in 
1 9 7 4  and 4 2 : 1 0 0  in  1975 f o l l o w e d  2 c o n s e c u t iv e  s e v e r e ,  p ro lo n g e d  
w i n t e r s .  Low n a t a l i t y  r a t e s  w ere  a t t r i b u t e d  t o  i n - u t e r o  o r  n e o n a ta l  
lo sses  p r e c i p i t a t e d  by w i n t e r  s t r e s s  and d e la y e d  s p r in g  " g r e e n - u p " .
A 1 8 2  day g e s t a t i o n  p e r i o d  f o l l o w e d  th e  1 December r u t t i n g  peak .  Tw ice  
as many g o a ts  were  counted  on ground censuses as a e r i a l  s u rv e y s .
I n t e n s i v e  s tu d y  o f  th e  Fred B u rr  h e rd  showed a 25 p e r c e n t  d e c l i n e  in  
numbers from 1973 to  1975 .  N a t u r a l  m o r t a l i t y  and h u n t e r  h a r v e s t  both  
produced s i g n i f i c a n t  lo s s e s .  N a t u r a l  lo ss e s  were  g r e a t e s t  among k i d s ;  
h u n te r s  k i l l e d  m o s t ly  a d u l t s  o f  both  s e xe s .
T h re e  go a ts  were  im m o b i l i z e d  and marked,  two w i t h  r a d io  t r a n s m i t t e r  
c o l l a r s .  O t h e r  a n i m a l s ,  d i s t i n g u i s h e d  by horn m orpho logy ,  a l s o
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p r o v id e d  d a ta  on movements, and w i n t e r  range e c o lo g y  and f i d e l i t y .  
Movements on w i n t e r  ranges were  m in im a l .  A d u l t  fem ales  occ u p ie d  
w i n t e r - s p r i n g  home ranges a v e r a g in g  158 a cres  (64 ha)  in s i z e .  Home 
ranges o f  o t h e r  age c la s s e s  were somewhat l e s s .  Goats spent  th e  
m a j o r i t y  o f  t im e  in  h igh  use a re a s  m easur ing  1 7 .2  a c re s  (7  ha)  o r  less  
in  s i z e .  Those o f  s o c i a l l y  dominant a d u l t  fem a les  were s i t u a t e d  on 
r e l a t i v e l y  s n o w - f r e e  c l i f f  l e d g e s ,  w h i l e  s u b o r d in a te s  were  on le s s  
o p t im a l  h a b i t a t .  Goats r e tu r n e d  each y e a r  t o  t h e i r  r e s p e c t i v e  herd  
w i n t e r  ranges and p o s s i b l y  t o  i n d i v i d u a l  h igh  use a r e a s .  Snow c o v e r  
was an im p o r t a n t  i n f l u e n c e  on h a b i t a t  s e l e c t i o n  and d i s t r i b u t i o n  on 
w i n t e r  r a n g e s .  S m a l l ,  dynamic groups ( a v e r a g in g  1 .5  a n im a ls )  d u r in g  
w i n t e r  and s p r in g  reduced i n t r a s p e c i f i c  c o m p e t i t io n  and d i s t r i b u t e d  
f o r a g e  u t i l i z a t i o n .  T h e r m o r e g u la t o r y  demands and l o c a t i o n  o f  lush  
f o r a g e  i n f l u e n c e d  h a b i t a t  s e l e c t i o n  on summer ra n g e s .  An a d u l t  
fe m a le  o c c u p ie d  a summer home range 1 ,4 5 6  a c re s  (589  ha)  in  s i z e .
T h is  r e f l e c t s  the  g r e a t e r  m o b i l i t y  o f  go a ts  and broad d i s t r i b u t i o n  
o f  t h e i r  b i o l o g i c a l  re q u i r e m e n ts  on summer ra n g e s .
Grasses and sedges com prised th e  b u lk  o f  g o a t  d i e t s  d u r in g  a l l  
seasons and c o n s t i t u t e d  a lm o s t  50 p e r c e n t  o f  herbaceous fo r a g e  biomass 
on th e  F re d  B u r r  w i n t e r  ra n g e .  Shrubs were  a l s o  im p o r ta n t  food in  
w i n t e r .  Goats spent  more t im e  f e e d in g  d u r in g  summer, f a l l ,  and 
w i n t e r  than  d u r in g  s p r i n g .  D e layed  a p pearan ce  o f  h igh  q u a l i t y  fo r a g e  
d u r i n g  s p r in g  1974 and 1975 p la c e d  emphasis on e n e rg y  c o n s e r v a t i o n .
Goats bedded d u r in g  54 p e r c e n t  o f  d a y l i g h t  hours in  s p r in g  and 
movements were  s h o r t  u n t i l  l a t e  May. Morning and l a t e  a f t e r n o o n - e v e n i n g
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f e e d i n g  peaks w ere  s e p a r a t e d  by a midday bedding p e r io d  th ro u g h o u t  
th e  y e a r .
In  v ie w  o f  h ig h  m o r t a l i t y  and low r e p r o d u c t i v e  r a t e s ,  I 
recommend a r e d u c t i o n  in  h u n t in g  p e r m i ts  u n t i l  annual censuses i n d i c a t e  
an upward t r e n d  in  p r o d u c t i v i t y  and p o p u l a t i o n  numbers. The impacts  
o f  i n c r e a s i n g  r e c r e a t i o n a l  use and lo g g in g  o f  the  B i t t e r r o o t  Mounta ins  
w e re  d is c u s s e d .  I recommended l e a v i n g  land  a d j a c e n t  to  g o a t  w i n t e r  
ranges r o a d le s s  t o  p r e v e n t  o v e r h a r v e s t i n g  a c c e s s i b l e  herds and to  
reduce  h a ra s s m e n t .
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APPENDIX A
HAB1 TAT TYPES
Key to  O v e r s to r y  Types
Abb r e v î a t  î on Spec i es
01 - None No o v e r s t o r y
02 - PP P Î nus ponderosa
03 - OF Pseudotsuga m e n z i e s i i
04 - PP/DF P i nus po nderosa /Pseu dotsug a  m e n z ie i i
05 - AF/AL Ab Î es 1 a s i o c a r p a / L a r i x  l y a l l i î
06 — LP P i nus c o n t o r t a
07 - AF Ab Î es 1 as i ocarpa
08 - AL Lar  i  X l y a l 1 i i
09 - WBP P i nus a l b i c a u l i  s
10 - K ru m h oltz Ab i es 1 as io c a rp a
P i cea engelmann i i
P 1 nus a l b i  c a u l i  s
H a b i t a t  Com binat ions
U n d e r s to r y  Type A s s o c ia te d  O v e r s to r y  Types
01 - W a te r 01®
02 - Bare  rock A 11 types  may o ccur
03 - Snow f i e l d A 11 types  may o ccur
04 - T undra 10
194
1 9 5
U n d e r s t o r y  Type A s s o c ia te d  O v e r s t o r y  Types
05 -  Bunchgrass 0 2 - 0 4 ,  07
06 -  Grouse w h o r t le b e r r y - w o o d b r u s h  05» 0 7 -0 9
07 -  B e a r g r a s s - h e r b  0 3 ,  0 5 ,  0 7 -0 9
08 -  Deciduous shrub 0 2 - 0 4 ,  06
09 -  E r lc a c e o u s  shrub 0 3 ,  0 6 ,  07
10^ -  S c a t t e r e d  herb  0 2 -0 4
10^ -  S c a t t e r e d  herb 0 5 ,  0 7 - 0 9
11 -  H e a t h - h e r b  mat 0 5 ,  0 7 - 0 9
12 -  S e n e c io -s e d g e  0 3 ,  0 5 ,  0 7 -0 9
13 “ M o is t  herbaceous mat 0 5 ,  0 7 ,  08
14 -  C reek  bottom  0 3 ,  0 6 ,  07
^Any o f  t h e  14 u n d e r s t o r y  types  may l a c k  o v e r s t o r y .
^ W in t e r  ra n g e .
^Summer range .
APPENDIX B
L I S T  OF UNDERSTORY PLANT SPECIES
S p e c ie s
Se lag  i n e l 1aceae
Se Iag  Î n e l l a  densa  
w a 11 ace :
P o ly pod i acea e
Asp Î d o t Î s densa  
A thyr iurn  f i 1 i x - f e m i n a  
C h e i 1a n th e s  g r a c i 1 1 ima 
Cryptogramma c r i s p a  
P o l y s t  i chum 1onch i t  is 
Woods ia  s c o p u 1 i na
O c curren ce  in  
U n d e rs to ry  Types
A H
0 5 ,  0 8 ,  0 9 ,  10 , 14
05,  08,  09,  i c f ,  12 
14
0 5 ,  10®, 12 
0 4 - 0 8 ,  1 0 -1 2  
0 5 ,  0 9 ,  11 -14  
0 5 ,  0 8 , 10®
C upressaceae
J u n ip e r u s  communis
scopulorum
Ta x a ce a e
Taxus b r e v i f o l i a
0 4 - 0 8 ,  10,  11 
0 5 ,  0 8
14
Gram i neae
A gropyron  s p ic a tu m  
Agros t  i s s c a b ra  
A . v a r i a b i l i s
Bromus marg i natus  
2 '  te c to ru m
Ca1amag ros t  i s canadens i s
Ĉ . p u rp u ras c e n s
C_. rubescens
Danthoni  a i ntermed ia
Deschamps i a a t r o p u r p u  rea
2" caesp i to s a
2 *  d a n th a n o i  des
Elymus g 1aucus
F e s tu c a  Idahoens is
2 *  o v i  na v a r . b r e v i  f o l i a
K o e l e r i a  c r i s t a t a
0 r y z o p s is  e x Î gua
P h 1eum p r a t e n s e
Poa bu lbosa
05
05
04
05 
05 
05
04
05 
07
04
05 
05  
05 
05
04
05 
05 
14 
05
0 7 ,
0 7 ,  
0 6 ,
0 8 , 
0 8 , 
1 0 , 
06 ,
0 8 , l o f ,  1 2 ,  14 
0 8 , 1 0 - 1 2 ,  14 
1 1 - 1 3  
1 2 , 14 
14 
14 
11
lOb,
l o s ,
1 03 .
lOb 
14 
1 110' ,
0 7 ,  l o b - 1 3  
0 6 - 0 8 ,  1 0 - 13  
0 8
1 2 - 1 4
0 8 , 10^
0 6 ,  l o b ,  11
0 7 ,  0 8 , 10^ 
0 6 , 10, 11
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Spec î es
canby î
g r a c i l  l im a  
ï n t e r  î o r  
nevadens î s
P 
P 
P
2  _____________
£.* sandberg  î i
C yp e ra c e ae
C arex  g e y e r î
1 as îo c a r p a  
m ertens  i î 
n i g r i cans  
payson i s 
phaeocepha1 a
s c i  rpQ îdea  v a r .  s te n o c  1 aena 
LuzuT a g 1a b r a t a  
p a r r î  f l o r a  
s p î c a t a
C,
C.
£ •
C.
C.
C.
O c curren ce  în
U n d e r s to ry  Types
0 5 ,  0 8 ,  10^
0 4 ,  0 5 - 0 8 ,  10 ,  11
0 4 ,  0 7 ,  11 -13
0 5 , 08 
05-0 8 , 10, 11
05
05 
07 
04 
12 
04 
07
06 
06 
04
0 8 - 1 0 ^ ,  12 ,  14 
1 0 * ,  12 
10^-13
0 6 ,  0 7 ,  0 9 - 1 3  
13
0 6 , 07, 
0 9 ,  10^ 
10&, 11 
0 7 ,  10^ 
0 6 , 11
11 
1 1 
13 
11
Juncaceae
Juneus drummondi i 0 4 ,  0 6 ,  0 7 , 1 0 » - 1 2
J . me r te n s  î anus 0 7 ,  1 0 -1 3
J .  p a r r y i 0 4 ,  0 6 ,  11
J . r e g a i  1 î î 12, 14
L i 1 î aceae
A l l i u m  cernuum 0 5 , 0 8 , î o r . 14
B ro d ia e a  d o u g l a s î i 0 5 , 0 8 , 1 0 ^
C a lo c h o r tu s  e le g a n s n ,  13
C l i n t o n i a  u n i f i e r a 0 9 ,  14
Dîsporum h o o k e r i 14
E r y th r o n iu m  g r a n d î f l o r u m 0 5 ,  0 7 ,  0 9 - 1 4
F r î t i l l a r i a  p u d îc a 0 5 , 0 8 ,  1 0 ““
S m i l a c i n a  racemosa 0 9 ,  14
S . s t e l  1 a t a 0 5 ,  14
S t r e p t o p u s  a m p l e x i f o l î u s 0 9 ,  14
T r i  1 î um ovatum 0 7 ,  0 9 ,  14
V e r a t r u m  v î r i d e 0 7 ,  0 9 ,  1 0 » , 12 -14
X e r o p h y l lu m  te n a x 0 5 - 0 7 ,  0 9 - 1 4
Z igadenus  venenosus 0 5 , 0 8 , l o a . 14
Z. e le g a n s 1 1 , 1 2
O r c h îd a c e a e
C alypso  b u lbos a 0 9 ,  14
1 2 , 14Goodyera obi o n g î f o l i a 0 5 ,  0 9 ,  I C f ,
H a b e n a r îa  d i l a t a t a 0 5 , '  0 9 ,  14
1 9 8
Spec î es
Sa 1 î c a ce a e  
S a 1 îX  s p .
B e t u 1aceae
Al nus s i n u a ta
P o ly g o n a c e a e
Erîogonum f la v u m  
p y r o i a e f o l î  um 
umbel 1atum  
O x y r ia  d î gyna  
Polygonum b i s t o r t o  i des 
P̂ . doug 1 as î î 
£.* p h y t o l a c c a e f o l  î um
P o r t u l a c a c e a e
C 1a y to n  i a l a n c e o l a t a  
Lewî s î a red i v i  va 
Mont i a cord  î f o l î  a
C a r y o p h y l 1aceae
A r e n r  î a cap î 1 l a r î  s
Occurrence  în
A* congest a  
obtus  i 1oba 
C e r a s t  i um a rvense  
S î 1ene doug1 as i î
R an uncü laceae  
A c ta e a  ru b ra
A q u i l e g i a  f 1avescens  
C1ema t  î s columbi ana 
D e lp h in iu m  n u t t a l 1 i anum 
Ranunculus e s c h o l t z  î î 
A* g 1a b e r r îm u s  
T h a 1 î e t  rum occ î d e n t a 1e
B e r b e r  î daceae
B e r b e r î s repens
Crue î f e r a e
A r a b î s  h o b o e l 1 i î v a r . co l  1 t ns î î
A.
A.
A.
l y a l 1 î i 
m i c r o p h y 11 a 
n u t t a 1 1 I î
Draba apï  eu 1 a t a  v a r . d a v î e s î a e  
2 -  payson i î v a r . t r e l e a s  i i 
Smelowskia  c a 1cyna
0 4 - 0 6 , 0 8 - 1 2 ,  1
0 5 , 0 7 - 10^, 12,
0 7 , 09 , 1 1
0 4 , 0 6
0 5 , 0 8 , 10^
07 , 11, 13
12, 13
0 5 , 08 , 10^
0 5 , 07 , 0 9 - 1 3
0 5 , 07 , 0 9 -1 3
0 5 , 10^
12, 13
0 4 , 07
05 , 0 7 , 0 8 ,  10 ,
0 4 , 0 6
05 , 0 8 , 103,  12
0 5 , 0 8
0 9 , 14
0 9 , 12
14
0 5 , 0 8 , l O f ,  11
0 7 , 0 9 , 11 -13
0 5 , 0 8 , 103,  14
0 7 , 09 , 14
0 5 , 0 8 , 10^, 14
0 5 , 0 8 , 10^
0 4 , 0 6 , 07
0 5 , 07
07,, 11 , 13
04 , 11
04
04, 10^ , 11
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Spec î es
C r a s s u 1aceae
Sedum 1a nceo la tum  
2"  s te n o p e t a lu m
Saxi  f r a g a c e a e
Heuchera  c y 1 î nd r î  ca  
H . g r o s s u l a r i  i f o l i  a 
S a x i f r a g a  a r g u t a  
occ î d e n t a 1 ï s 
2" rhomboi dea 
to im  i e i 
S u k s d o r f  i a ra n u n c u 1 î f o l î  a
G r o s s u l a r î a c e a e  
R î bes cereum  
1a c u s t r e  
i *  V iscos i ssImum
H yd rangeaceae
Phi 1a d e lph us  1ewî s t î
Occurrence  în
U n d e r s to ry  Types
Rosaceae
A m e la n c h îe r  a l n î f o l î a
F r a g a r î a  vesca  
Z." v î  r g î n î a n a  
Geum ross i l  v a r . t u r b î  natum
H o lo d îs c u s  d i s c o l o r  
Iv e s  i a go rdon i î 
L u e tk e a  p e c t  i n a ta  
P e t r o p h y turn c a e s p i  tosum 
Physocarpus malvaceus  
P o t e n t  i l i a  d i v e rs  i f o l i  a 
P̂ . g l  a n d u lo s a  
Prunus emarg i n a ta  
Z-* v i r g î n i a n a  
Rosa gymnocarpa  
nu tk a n a  
woods i i 
Rubus îdaeus
R̂ . p a r r i  f  lo ru s  
S î b b a l d i a  procumbens 
Sorbus s c o p u l i  na 
Sp i rea  b e t u l i  f o l i  a 
S. d e n s i f l o r a
Leguminosae
As t  r a g a lu s  s p .
Lup i nus p o ly p h y 11 us
0 4 , 0 6 , lob , 11
0 5 . 0 8 . 103
05 . 07 , 1 03 , 1 2 ,
09 , 1 0 &, 1 1 , 13
07 , 0 9 , 13
0 7 . 09 , lob , 11
0 5 , 103 , 1 2
0 4 , lOb
0 5 . 1 0
0 5 , 0 7 - 1 0 3 , 14
0 9 , 1 2 , 14
0 5 , 0 8 , 103
0 5 , 0 8 , 103 , 1 2
0 5 , 0 7 - 1 0 3 , 1 2 ,
0 5 , 08-1Q3
05 , 1 2 , 14
0 4 , 0 7 , 0 8 , 103
0 5 , 0 7 , 08 . 1 0 ^
0 4 , 0 7 , 1 0 °
0 7 , 1 2 , 13
0 5 , 1 0 , 1 1
0 8 , 14
0 4 , lo b - 13
0 5 , 0 8 . 1 0 - 1 2
0 8 , 14
05 . 0 8 , 103 , 1 2
0 7 , 0 9 , 14
0 7 , 09
0 5 . 0 8 , 14
0 5 , 0 6 - 1 0 , 14
0 5 , 0 7 , 0 9 , 1 2 ,
0 4 , 0 7 , lob
0 8 , 0 9 , 14
0 5 , 0 8 , 0 9 , 14
0 7 , , 0 9 , 1 2
05
0 5 , 0 8 , 09 , 14
14
14
14
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Geran îa c e a e
E rod Ium c î r c u t a r  î um
Cel a s t  r a c e a e
P a c h îs t î m a  myrs in t e s
A c e r a c e a e
A c e r  g 1abrum
Rhamnaceae
Ceanothus v e l u t î n u s
H y p e r îc a c e a e
H y p e r Î cum formosum
V i o l a c e a e
V i o l a  adunca  
o r b i c u l a t a
E la e g n a c e a e
Shepherd i a canadens î s
Onag r a c e a e
EpolobIum a 1 p î uum 
a n g u st  i f o i Î  um 
mlnutum  
—• p a n !c u la t u m  
Gayophyturn hum !1e
Umbel 1 i f e r a e
Herac ieum  1anatum  
LÎ g u s t  Î C Î  um canby i
Lomet Î um d issectum  v a r . m u l t  Î f i  dum 
L. t r i t e r n a t u m
O ccurrence  în
U n d e rs to ry  Types
0 5 ,  10^
0 7 ,  0 9 ,  14
0 5 ,  0 7 - 1 0 3 ,  12, 14
0 5 ,  0 7 ,  0 8 ,  14
0 7 ,  0 9 ,  1 0^ -13
0 9 , 10°-13 
0 5 , 103 , 1 2 , 14
0 9 , 14
0 4 ,  0 6 ,  10^,  11
0 5 ,  08
0 5 , 0 8 , 103 
0 5 , 08
05
14
1 2 ,  13 
05 , 08 
11
Cornaceae
Cornus c a n a d e n s is
s t o l o n  Î f e r a
E r i c a c e a e
A r c t o s t a p h y 1 os u v a -u r s  i 
Cass iope  m ertens  i ana  
Ĉ . t e t r a g o n a  
C h îm a p h î1 a umbel l a t a  
Ka1m i a p o l l  f o l i a  
Ledum g 1andulosum  
M e n z i e s i a  f e r r u g  inea
0 9 ,  14 
0 5 ,  0 8 ,  14
0 5 ,  0 7 - 0 9 ,  14 
0 7 ,  11 
04
0 9 , .  14 
13
0 7 ,  0 9 ,  13 
0 7 ,  0 9 ,  1 2 -14
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Spec i es
P h y 1 lo doce  e m p e t r î  fo rm i  s 
P_. g la n d u l  î f l o r a  
P y r o i  a secunda  
Rhododend ron a 1b î f 1orum 
Vacc î n î um membranaceum 
m y r t î l l u s  
jy. s c o p a r  i um
P r im u la c e a e
Dodecatheon j e f f r e y  i 
D. p a u c i f l o r u m
O ccurrence  în
U n d e rs to ry  Types
0 6 ,  0 7 ,  1 0^ -13
0 4 ,  0 6 ,  0 7 ,  11 
0 9 ,  14
0 7 ,  09
0 6 ,  0 7 ,  0 9 ,  11
0 7 ,  11
0 5 ,  0 7 ,  0 9 ,  1 2 -1 4
0 9 ,  12 -14  
0 5 ,  0 7 ,  0 9 -1 4
Gent î anaceae
Gent i an c a ly c o s a
Apocynaceae
Apocynum androsaemî f o l î  um
Polemonî aceae
L i nanthus s e p t e n t r i o n a l î s
P h lo x  d i f f u s a
P̂ . pul y i n a ta
Polemon î um p u l c h e r r  î um
P. v îscosum
10'
07
0 5 ,  0 8  
10&, 11 
0 4 .  lob  
lOD-13  
0 4 ,  lOb
12 , 13
11
H yd ro p h y 11aceae
P h a c e l î a  h a s t a t a 0 5 , 11
P.  l y a l l i î 0 4 , 0 7 , lob
Borag î naceae
E r i t r i c h î u m  nanum v a r .  e longatum  
H a c k e l î a  c ^ n e re a
04
0 5 , 0 8 , 103
M e r t e n s î a  c i l i a t a 0 9 , 12
S c r o p h u la r  î aceae
C a s t î l l e j a  m î n î a t a 0 5 . 0 8 ” 10 ,  14
C. r h e x î f o l i a 0 6 , 11
C h t o n o p h î la  tweedy! 0 4 , lob
Mimu 1 us 1ewis  ï i 11- 13
P e d i c u l a r i s  b r a c t e o s a 0 7 , 13
P. c o n t o r t a 0 4 , 0 7 , lO b,  11
P. g r o e n l a n d i c a 12, 13
Penstemon a l b e r t i n u s 0 5 , 0 7 , 11
P . d î p h y 11 us 
P , e l l î p t i e u s
0 5 , 1 0^
0 6 , 0 7 , l o b ,  11
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Spec i es
£.* f  1 avescens
P̂ . p r o c e r u s
Synth r i s p î nnat  i f  î da
Veron  i ca eus î  c k i  î
Rub î a c ea e
G a i i  um t r î  f lo r u m
Capr î f o l i  aceae
L î nnaea b o r e a 1 i s 
L o n ic e r a  u t a h e n s îs
Sambucus
Sym phor îcarpos  a 1 bus
V a l e r î  anaceae
V a l e r i a n a  s î t c h e n s î s
O ccurrence  în
U n d e rs to ry  Types
0 7 ,  l o b ,  11 
0 5 , 12 
04 
13
0 9 ,  14
14
0 9 ,
0 5 ,
0 8 ,
14
14
14
0 7 , 12
v a r .  îd a h o e n s îs
Campanulaceae
Campanula p a r r y î 
C. ro tu n d  î f o l  i a
Compos î t a e
Ach i l l e a  mi 1 l e f o l î u m  
A napha1 î s m argar  î t a c e a e  
A ntenna  r l a  a l p î n a  
1a n a t a  
_A. m Ic rophy  1 1 a 
—• TQsea 
_A. umbri ne l 1 a
Arn i ca cord  î f o l i  a va r . cord  i f o 11 a
_A. l a t î  f o l i a  va r . g ra c  i l  is
A* J_* v a r . 1 a t  î f o l  î a
Artemes î a 1udovi c i  ana
As t e r  conspicuous
A* ^ o l î a c e u s
A. occ  i d e n t a l î  s
Balsamorh i za sag i t t a t a  
C e n ta u re a  maculosa  
Crep i s a t  ra b a rb a  
Er i ge ron a c r i s  
caesp î tosus  
compos i tu s  
El' Pereg r i nus 
s im plex  
Gnapha1 i um p a 1u s t r e  
H i e r a c  îum a l b i  f 1orum 
ü*  c y n o g lo s s o id e s
0 7 , lob , 11, 13
05
0 5 , 0 7 , 0 8 , 10 , 11
0 5 , 0 7 , 0 8 , 12, 14
0 4 , 0 6 , 1 ob
0 4 , 0 6 , 0 7 , lo b . 11
0 5 , 08
0 5 , 10 , 11
0 5 , 1 0^
0 9 , 14
0 4 , 0 7 , 11
0 5 , 0 7 , 0 9 , 14
0 5 , 0 8 , 103
0 5 , 0 8 , loa
0 6 , 0 7 . lo b . 1 1
11 , 13
0 5 , 08
14
0 5 , 08
11 , 12
0 5 , 0 8 , 10^
0 4 , 0 6 , lob
0 7 , 11- 13
04,, lOb . 11
05
0 7 , 0 9 , 10 , 12
0 5 , 0 8 . loa
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Spec î es
j4. g r a c i  \ e 
S e n e c io  canus
—• i n t e g e r r ïm u s  
2 '  t r i a n g u l a r î s  
S o l î  dago m i s s o u r îe n s îs
S . m u l t ï v a d  i a t a
O ccurrence  în
U n d e rs to ry  Types
04, 07, lob, n  
05
0 5 ,  07
0 7 .  0 9 ,  I C r - 1 4  
0 5 ,  0 8
1 ot>, n  , 13
^ W in t e r  r a n g e .
^Summer ra n g e .
S c i e n t i f i c  names a f t e r  H i tc h c o c k  and C r o n q u is t  1973.
